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#Nick's parents had been worried about him since he was 20 months, mainly because he 
hardly spoke and had been late in reaching motor milestones. They started physiotherapy 
when Nick was 26 months old, but the well-baby clinic doctor reassured them that Nick 
would probably acquire comprehensible language by the age o f 3. Staff at the nursery 
Nick went to 1 day a week said that he was not difficult, and that although he did not play 
much with the other children, he played happily by himself and his speech was gradually 
getting better.
Just after his fourth birthday, Nick went to primary school. in class, he often just 
fiddled around, and although he was compliant and seemed happy, he preferred to play 
alone. The concerns that Nick's parents had raised long ago a t the well-baby clinic were 
now also voiced by his teacher. His parents insisted on referral for a thorough developmental 
evaluation, and Nick was diagnosed with autism a t the age o f 4 years and 5 months. 
Despite the parents' early concerns, there had been huge delay in the diagnosis o f autism, 
a delay which caused the parents distress and which delayed Nick's enrolment in an early 
intervention programme.
Rachel and her parents experienced a more straightforward diagnostic process. Rachel's 
parents started to have concerns about her development when she was 18 months. Rachel 
did not make proper eye contact, nor did she smile at her parents and did not make 
babbling sounds. These early parental concerns were acknowledged at the well-baby 
clinic, and a t 22 months Rachel was referred to a child psychiatry outpatient unit, where 
she was diagnosed with autism. Further medical examination was suggested and the 
parents were invited to jo in a parent-training programme. Soon after her second birthday, 
Rachel went to a special nursery for 2 days a week and received special assistance at home.
Delay in the diagnosis of autism spectrum disorders (ASD), despite parental concerns at 
an early age, is quite common both nationally and internationally. In the Netherlands, 
most children with ASD are not diagnosed before 4 or 5 years of age, or even much later. 
In order to stimulate the earlier detection and diagnosis of ASD and to develop a 
successful early intervention strategy, a large clinical and research project was set up at 
Karakter Child and Adolescent Psychiatry University Centre Nijmegen in the Autumn of 
2003, the DIANE project (Diagnosis and Intervention study on Autism in the Netherlands).
This thesis focuses on several important issues concerning autism in young children, 
such as the early detection and diagnosis of autism and related conditions and their 
treatment, with a view to improving daily clinical practice. Before the specific aims of this 
thesis are given at the end of this chapter, some of the main concepts regarding autism 
in infancy and early childhood are presented below.
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Development of the Autism Spectrum Concept
In 1943 Leo Kanner, an Austrian psychiatrist at the Johns Hopkins Hospital in Baltimore 
described eleven cases with essential common characteristics that he described as an 
inability to relate themselves in the ordinary way to people and situation from the beginning of 
life. To characterize their features, he used the term autistic disturbances o f affective contact 
(Kanner, 1943). Independently, but nearly at the same time, an Austrian paediatrician at 
the University of Vienna, Hans Asperger, described four children in his practice who lacked 
non-verbal communication skills, failed to demonstrate empathy with their peers, and 
were physically clumsy. Asperger called the condition autistic psychopathy and described 
it as inherited and primarily marked by social isolation (Asperger, 1944).
Since the early work of Kanner and Asperger, research into the condition they 
described has expanded tremendously from the late 1970s onwards. The characteristics 
of autism were revised and broadened in subsequent years. In 1979, Wing & Gould 
introduced the concept of a triad o f impairment for the clinical features of autism and 
related conditions, including (a) difficulties regarding reciprocal social interaction, (b) 
impairments in communication and imagination, and (c) a strong tendency towards 
restricted and repetitive patterns of activities. These authors introduced the concept of 
a spectrum of autistic disorders, to describe the broad continuum of clinical characteristics 
in the different dimensions exhibited by affected individuals. For example, in the 
dimension of impairments in reciprocal social interactions, some children may be very 
aloof, others passive, while others may display active but odd social approaches.
The most commonly used current definition is that given in the fourth edition (text 
revision) of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR, APA, 
2000), which was greatly influenced by the work of Michael Rutter (1978). The DSM-IV-TR 
includes autistic disorder in the broader category of pervasive developmental disorders, 
along with pervasive developmental disorder-not otherwise specified (PDD-NOS), 
Asperger's disorder, Rett's disorder, and childhood disintegrative disorder. Autistic 
disorder, PDD-NOS, and Asperger's disorder are now often collectively referred to as 
autism spectrum disorders (ASD), while the term autism is used interchangeably with 
the DSM-IV-TR term autistic disorder. DSM-IV-TR diagnostic criteria for the ASDs are 
presented in Appendix 1.
Epidemiology
Epidemiological studies have reported a huge increase in the estimated prevalence of 
ASD. The first epidemiological study of autism was conducted by Victor Lotter in 1966 in 
the United Kingdom. Lotter reported a prevalence rate of 4.5 per 10,000 children. 
In the 1980s, prevalence estimates increased to between 2.5 and 16 per 10,000, and in
12
#
#GENERAL INTRODUCTION
#
the 1990s reported estimates ranged from 5 to 31 per 10,000 (Croen, Grether, Hoostrate, 
& Selvin, 2002). More recent epidemiological studies report an even higher prevalence 
rate of around 60 per 10,000 (Chakrabarti & Fombonne, 2005) to 116 per 10,000 (1% of the 
population; Baird et al., 2006). While this substantial increase in the prevalence of ASD 
probably reflects a better identification of the disorders, due in part to the broader 
diagnostic concept now used, a real increase in the incidence of ASD cannot be entirely 
ruled out (Rutter, 2005).
All epidemiological studies report a higher incidence of autism in boys than in girls, 
with reported ratios around 3.5 or 4.0 to 1 (Fombonne, 2003), depending on the level of 
intellectual functioning. The highest male:female ratios are reported in individuals with 
normal or near-normal cognitive functioning and the lowest are reported in individuals 
with profound mental retardation (Lord, Schopler, & Revicki, 1982; Volkmar, Szatmari, & 
Sparrow, 1993). The reason for such sex differences is debated.
Recent epidemiological surveys have shown that the prevalence of mental 
retardation in children with ASD is between 40% and 55%, much lower than the 
prevalence (about 75%) reported in the past. However, patterns of cognitive functioning 
may vary according to diagnosis, with children with core autism having more frequent 
and more severe cognitive delay than those with Asperger's disorder or PDD-NOS 
(Chakrabarti & Fombonne, 2001).
Autism spectrum disorders are neurodevelopmental conditions involving changes in 
regional brain anatomy and functional neural networks, and likely result from abnormal 
regulation of multiple ontogenetic processes. In about 10-15% of individuals a recognized 
medical condition is the cause of ASD, for example, tuberous sclerosis (TSC) and fragile 
X syndrome (Freitag, 2007). For the remaining 85-90%, family studies and molecular 
genetic research have offered some insight into possible causes.
Family studies report that there is 60% concordance for classic autism in monozygotic 
twins versus 0% in dyzygotic twins (Muhle, Trentacoste, & Rapin, 2004). When a broader 
phenotype for autism was used, the monozygotic concordance increased to 92%. Family 
studies have also shown that about 20% of the siblings of probands with autistic disorder 
may have subtle variants of the core features of ASDs, such as aloofness, lack of tact, 
limited friendships, and poor pragmatic and reciprocal language (Piven, Palmer, Jacobi, 
Childress, & Arndt, 1997). These findings point to a strong genetic basis for autism, but 
the mode of inheritance is still not clear. Moreover, twin studies suggest that 
environmental factors (see below) probably influence the expression and severity of 
symptoms of autism (Muhle, Trentacoste, & Rapin, 2004).
Aetiology
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Linkage studies (or full genome screens) and candidate gene association studies have 
implicated several chromosomal regions in autism. However, in many cases, results are not 
replicable, and a consistent picture of susceptibility loci in autism is still lacking. This lack 
of consistent findings may be attributable to different definitions of 'significant' results, 
the presence of aetiological heterogeneity, and/or complexity of the underlying genetic 
mechanism. In addition, recent publications propose that separate genes may contribute 
to the social and communicative impairments and rigid or repetitive behaviours, thus 
explaining the variation found along the spectrum (Happé & Ronald, 2008).
So far, most molecular-genetic studies have tested the hypothesis that autism has a 
complex mode of inheritance involving multiple genes of small effect, interacting with 
each other and with environmental risk factors. Recent publications indicate that rare 
copy number variations (CNVs) at numerous loci may substantially influence the risk of 
autism (Glessner et al., 2009). These weakly to moderately recurrent CNVs may be 
transmitted or occur de novo, and seem to be causative or contributory factors for ASD. 
Most of these CNVs contain genes involved in neurotransmission or in synapse formation, 
neuronal migration, and neuronal plasticity.
Although most experts agree that there is a strong genetic component to ASD, the 
more controversial discussions revolve around environmental factors that may (in 
interaction with genes) influence the phenotypic expression of ASD. No individual 
environmental factor has been validated, but commonly cited factors include 
immunization (child and maternal immunization during pregnancy), environmental 
exposure (to infection, medications, or toxins), intolerance of food (primarily those 
containing casein and gluten), specific perinatal events (e.g., fetal distress or anoxia, 
prematurity, low birth weight, uterine bleeding, or induced labour), or exposure to heavy 
metals (mercury, cadmium, or lead) (Inglese & Elder, 2009).
To conclude, although there have been significant advances in the molecular 
genetics of ASD and in our understanding of underlying neurobiological processes, the 
exact aetiology of ASD is still unknown (Volkmar et al., 2004). Recent studies emphasize 
the importance of looking into interactions between genes and pre-, peri-, and postnatal 
environmental risk factors when searching for causal pathways in the development of 
ASD (Schrieken et al., submitted).
Clinical Manifestations of Autism Spectrum Disorder in Infants and Toddlers
Until recently, reports on symptoms of autism in the first year of life relied heavily on 
single case studies, parental retrospective reports, and the study of home videos taken of 
the child during infancy (e.g., Chawarska & Volkmar, 2005; De Giacomo & Fombonne, 
1998; Klin, Volkmar, & Sparrow, 1992; Osterling, Dawson, & Munson, 2002; Palomo,
14
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Belinchon & Ozonoff, 2006). Although these strategies provide a view of early infant 
behaviour, they suffer from a number of important methodological limitations. These 
limitations include distortions and inaccuracies of parental recall, parental inability to 
report on the more subtle symptoms of ASD, and the variable content and quality of 
videos. In recent years, a better approach to examining the manifestations of autism in 
infancy has been introduced. Large cohorts of younger siblings of children with ASD are 
now prospectively followed, as these children are at risk of developing the disorder based 
on the high recurrence rate of ASD found in family studies (Zwaigenbaum et al., 2007).
Studies using the different methodologies described above have shown that the 
signs of autism in the first 6 to 8 months of life appear to include a lack of social interest 
(e.g., diminished visual attention for people, reduced engagement in early social 
communication involving smiling at others and vocalizing). At the same time, infants 
with ASD are no different from their typically developing peers when it comes to interest 
in, and exploration of, objects. In the second half-year, infants with autism begin to show 
a staggering lack of response to verbal stimuli in general and to their own name in 
particular. Differences in the visual domain also become more pronounced, including 
less interest in people at a time where typically developing children begin to more fully 
integrate object exploration with social interaction and become more clearly intentional. 
Abnormal sensory responses, including excessive mouthing and aversion to touch, have 
also been reported, though less consistently, in the first year of life (Volkmar, Chawarska, 
& Klin, 2005).
In the second and third year of life, differences between typical children or children 
with other disabilities become more marked and begin to cluster around the core areas 
of autistic psychopathology. Chawarska and Volkmar (2005) summarized the most 
frequently reported symptoms. In the social domain, toddlers with ASD show diminished 
eye contact, limited interest in other children, limited social referencing and low 
frequency of looking at people, limited social smile and range of facial expressions, 
limited shared enjoyment, limited interest in interactive games and functional play, no 
pretend play, and limited motor imitation. In the communication domain, affected 
children have great difficulty with verbal and non-verbal social communication, i.e., 
limited joint attention skills (failure to share an interest or to respond to communicative 
gestures by pointing, giving and showing), low frequency of verbal communication, 
unusual vocalizations, poor response to their own name, and use of other's body as a 
tool. In the domain o f stereotypical and repetitive patterns o f behaviour, toddlers with ASD 
may display hand and finger mannerisms, inappropriate use of objects, repetitive 
interests or play, or unusual sensory behaviours (e.g., hyper- or hyposensitivity to sounds, 
textures, taste, and visual stimuli).
15
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Regression in young children with ASD is a phenomenon that merits attention. About 
20-40% of parents report regression to a certain degree (Rogers & Di La l la, 1990). Some 
children with ASD may indeed experience a gradual or more rapid loss of language and/ 
or social skills, whereas others may fail to make progress rather than lose acquired skills 
(Volkmar, Chawarska, & Klin, 2005).
In early childhood, special attention should be paid to alternative diagnostic 
considerations and to the possible existence of comorbid disorders. The most common 
differential diagnoses made in toddlers are language delay and unspecified mental 
retardation. In later preschool or school years, more specific developmental disorders, 
such as anxiety disorder, reactive attachment disorder, and attention-deficit/hyperactivity 
disorder, can be more confidently identified as an alternative or comorbid diagnosis 
(Lord & Richler, 2008).
Early Signs, Late Recognition: the Need for Earlier Detection, Diagnosis, and 
Intervention
Autism and related conditions usually develop before 3 years of age, with most cases 
showing signs of abnormality within the first year of life (Chawarska & Volkmar, 2005; De 
Giacomo & Fombonne, 1998; Palomo, Belinchon & Ozonoff, 2006). The vast majority of 
parents of children with ASD notice abnormalities in the development of their child 
during the first 2 years (Chawarska et al., 2007; De Giacomo & Fombonne, 1998; Howlin & 
Ashgarian, 1999). The most common parental concerns relate to delays in speech and 
language development, followed by abnormal socio-emotional responses, medical 
problems, or delay in reaching developmental milestones (De Giacomo & Fombonne, 
1998). Despite parental reports of early autistic symptoms, there is often an unacceptable 
delay in the diagnosis of ASD. For example, Sivberg (2003) reported a delay of 20 to 60 
months between parental suspicion and diagnosis by a medical professional, depending 
on the severity of the disorder and autism classification. Although progress has recently 
been made in the earlier identification of ASD in children (Charman & Baird, 2002; Yirmiya 
& Charman, 2010), the disorder generally remains undiagnosed until or after late 
preschool years, around age 4 or 5 for more severe cases, or even later for higher 
functioning children at the milder end of the spectrum (Filipek et al., 2000).
It is clear that delay in obtaining an ASD diagnosis is undesirable. In the first place, 
because it causes unnecessary parental distress. Parents experience tremendous 
difficulties raising a "different" child. Their environment is often unaware of the 
seriousness of the situation and tends to blame parents for not being able to raise their 
child properly (Goddard, Lehr, & Lapadat, 2000). In the second place, late diagnosis delays 
children's access to early intervention services, which, in turn, may affect their long-term
16
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outcomes (National Research Council, 2001). Moreover, parents are more 'satisfied' with 
the diagnosis when they have seen fewer professionals to get a diagnosis and when 
their child receives the diagnosis at a younger age (Goin-Kochel, Mackintosh, & Meyers, 
2006). Thus, there is pressing need for an effective clinical approach that facilitates the 
early detection and diagnosis of ASD, preferably before 3 years of age.
With regard to the early detection of ASD, two models have been proposed. Both of 
them are based on the idea of developmental surveillance (a continuous process by 
which decisions regarding the need for further evaluation are made based on best 
clinical judgement and often multiple sources of data; Dworkin, 1989). In the first popu­
lation-based approach (first-level screening), autism-specific screening is applied to all 
children at certain ages (e.g., at 18 and 24 months) in addition to routine developmental 
surveillance (Johnson, Myers, & the Council on Children with Disabilities, 2007). The 
second approach (second-level screening) supports the use of specific screening 
instruments for ASD only in those children who are found to have a deviant developmental 
path during routine developmental surveillance (Filipek et al., 2000). In this thesis, we 
report on an attempt to translate clinical guidelines for early detection based on the 
second-level screening approach into practice and to test their efficacy, an area that has 
been largely neglected in the literature.
Because there is not yet a biological marker, the screening and diagnosis of ASD is 
based on the child's behavioural profile, which is characterized by both the absence of 
typical behaviours and the presence of atypical behaviours. A formal diagnosis before 2 
years of age can be difficult to make, not only because of the great diversity in 
manifestations of the syndrome that may also fluctuate with age, but also because 
diagnostic criteria (DSM-IV-TR, APA, 2000) require a certain level of cognitive and 
language development before particular deficiencies can be ascertained (e.g., peer 
relationship problems, language abnormalities, and impaired communicational skills). In 
this thesis, we critically re-evaluate the usefulness of a number of clinical instruments 
that were developed to screen or to diagnose toddlers and young children at high risk 
of developing ASD, in order to determine whether these instruments can be used to 
improve decision-making in ongoing health surveillance or clinical assessments.
Once substantial improvement in the earlier detection and diagnosis of ASD is 
realized, the need for empirically based early intervention programmes becomes even 
more urgent. A considerable body of work on the importance of early treatment now 
exists and a number of studies have provided reasonably strong evidence for the efficacy 
of intervention (National Research Council, 2001), despite various methodological 
limitations. However, more empirical evidence supporting early intervention strategies 
is needed. For this reason, in this thesis we also focus on aspects of early intervention.
17
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From SOSO study to DIANE project: 10 Years of Early Autism Research in 
the Netherlands
The DIANE project in Nijmegen was set up to continue a project that was initiated in the 
late 1990s at the University Medical Centre in Utrecht, the SOSO study (Screenings 
Onderzoek Sociale Ontwikkeling). One of the aims of the SOSO study was to develop a 
screening instrument to detect ASD at an early age (14 months), and to evaluate the 
value of this instrument both in a large population sample and in a high-risk sample. 
Using an empirical bottom-up approach, Swinkels, Dietz and colleagues (2006) selected 
potential screening items from the literature and tested these in a retrospective pilot 
study. This resulted in the development of a population-based pre-screening instrument, 
the 4-item Early Screening of Autistic Traits Questionnaire (ESAT), and a longer 14-item 
version of the ESAT for use in high-risk populations that either screened positive on the 
4-item ESAT or were considered by other means to be at high risk (Dietz, Swinkels, van 
Daalen, van Engeland, & Buitelaar, 2006; see Appendix 2).
Dietz (2007) demonstrated that screening for ASD as early as 14 months in the general 
population is possible, albeit not very efficient: the detection rate of ASD was low (5.7 
per 10,000) and the false-positive rate was high. It was argued that the low detection 
rate was due to both the population-based method used to screen (first-level screening), 
which resulted in low pre-test odds and thus in low screening efficiency, and to the 
young age of the children screened. Therefore, screening within high-risk groups 
(second-level screening) was recommended.
Dietz (2007) also applied this second level screening approach using the ESAT 
(14-items) in an at-risk group. Based on developmental surveillance, children (mean age 
= 27 months, SD = 6 months) were identified as at risk by primary care workers, followed 
by specialist screening and clinical evaluation. Results showed the ESAT to have a positive 
predictive value of 59%, but most children who tested false positive with the ESAT were 
diagnosed with other developmental disorders (81°%). The detection rate was about 10 
per 10,000, suggesting that, based on prevalence rates of ASD, many children at risk were 
missed. However, compared to first-level screening, the method Dietz originally 
proposed doubled the detection rate.
In her thesis, Dietz (2007) recommended two-stage screening: specific screening for 
ASD (for example with the ESAT) in children who had one or more "red flags" at routine 
developmental surveillance. These "red flags", developed for children between 12 and 
36 months of age, are presented in Box 1 (see also Appendix 3).
18
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Box 1 "Red flags" (Dietz, 2007)
- No babbling by 12 months
- No interest in other people by 12 months
- No smiling at others by 12 months
- No reaction when spoken to by 12 months
- No gesturing by 12 months (pointing, waving bye bye)
- No functional use of single words by 18 months
- No 2-word spontaneous phrases (not echoic) by 24 months
- Any loss of any language or social skills at any age
Although these final recommendations for specific screening (with the ESAT) among 
children that had one or more "red flags" were developed and published long after the 
start of the DIANE project, lessons learned from the SOSO project guided the clinical and 
research activities in our subsequent work.
From Screening to Diagnosis 
Screening instruments
The ESAT is one of many screening instruments that have been developed and tested 
in recent years. Table 1 provides an overview of available first- and second-level 
screening instruments. A common characteristic of most of them is the inclusion of 
items from all three areas of impairment in ASD. The instruments vary, however, (a) in 
their coverage of other symptom areas, (b) in the age at which they are to be 
administered, and (c) in whether they are to be completed by parents or professionals 
(Bryson, Rogers, & Fombonne, 2003).
A difficulty in establishing the usefulness of several of these screening instruments 
is the fact that some were introduced as a first-level screening instrument (to use in 
a general population), but were tested as second-level instruments in different 
clinical samples. So far, few studies have compared the properties of different 
screening instruments at an early age in the same sample. Therefore, in this thesis we 
investigated the value of some screening instruments (ESAT, SCQ, CSBS-DP 
Infant-Toddler Checklist, CHAT-key-items) in the same sample of toddlers at high risk 
of ASD. The screening properties of the ESAT and the M-CHAT are currently being 
studied in an ongoing, prospective pregnancy/birth cohort study of 100,000 births 
in Norway, the Norwegian Mother and Child Cohort Study (MoBa) (Magnus et al., 2006).
19
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Table 1 Overview of available first- and second-level screening instruments
Screening Tool Age in 
months
Format (No. of items) Time to complete 
in minutes
Developed as level 1 screeners
CHAT 18-24 Parent interview or 
questionnaire and interactive 
(parent: 9; clinician 5)
5
CHAT-23 16-86 (mental 
age 18-24)
Parent interview or 
questionnaire and interactive 
(parent: 9; clinician 5)
10
CSBS-DP Infant-Toddler checklist 6-24 Questionnaire completed by 
parent (24)
5
ESAT - 4 items 14 Checklist/pre-screen 
completed by parent (4)
3
ESAT - 14 itemsd 14 Parent interview or 
questionnaire and interactive 
(14)
5
M-CHATd 18-24 Questionnaire completed by 
parent (23)
5-10
PDDST-II Stage 1 18-48 Questionnaire completed by 
parent (22) 10 #
FYI 12 Questionnaire completed by 
parent (63)
20
Developed as level 2 screeners
CARS >24 Behavioural checklist 
completed by trained 
interviewer/observer (15)
variable
CSBS-DP Behaviour Sample/SORF 6-24 Professional coding based on 
videotaped behavioural sample 
& (29) questionnare completed 
by parent
50-75
GARS-2 >36 (up to 
22 years)
Questionnaire completed by 
parent or teacher (42)
5-10
PDDST-II Stage 2 18-48 Questionnaire completed by 
parent or clinician (14)
10-15
SCQ >48 Questionnaire completed by 
parent (40)
5-10
STAT 24-36 Interactive, requires specific 
training (12)
20
Note. CHAT = C H eck lis t fo r  A u tis m  in Todd le rs ; CSBS-DP = C o m m u n ic a tio n  and  S ym b o lic  B eh a v io r Scales -  
D e v e lo p m e n ta l P ro file ; ESAT = Early Sc reen ing  o f  A u tis tic  T ra its  Q u e s tio n n a ire ; M -C H AT = M o d if ie d  CHAT; PDDST 
= Pervas ive  D e v e lo p m e n ta l D iso rders Sc reen ing  Test; FYI = F irst Year In v e n to ry ; CARS = C h ild h o o d  A u tis m  Rating 
Scale; GARS = G illiam  A u t is m  Rating  Scale; SCQ = Social C o m m u n ic a tio n  Q u e s tio n n a ire ;
20
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Reported
sensitivity
Reported
specificity
Key references Availability
0.18 - 0.38a, 0.65b, 
0.85b
0.98 - 1.0a, 1.0b Baron-Cohen et al., 1992; Baron­
Cohen et al., 2000; Baird et al., 
2000; Scambler et al. 2001
Download: www. 
autismresearchcentre.com
0.84 - 0.93b (part A)
0 74b (part B)
0.77 - 0.85b (part A)
0 91b (part B)
W ong et al., 2004 Combination of M-CHAT and 
CHAT items; protocol available in 
W ong et al., 2004
0.89-0.94b 0.91b Wetherby et al., 2004 Download: www.brookes-
publishing.com/store/books/
wetherby-csbsdp/checklist.htm
Unknown Unknown Dietz et al., 2006; Swinkels et 
al., 2006
Available in Swinkels et al., 2006
0.23c 1.0c Dietz et al., 2006; Swinkels et al., 
2006; Groen et al., 2007; 
Buitelaar et al., 2009
Purchase: www.bsl.nl
0.85b 0.93b Robins et al., 2001; Kleinman 
et al., 2008
Download: www.firstsigns.org
Not clear, futher evaluation is needed Siegel et al., 2004 Purchase: www.pearson-nl.com
Not clear, futher evaluation is needed Reznick et al., 2007; Watson 
et al., 2007
Available in Reznick et al., 2007; 
Watson et al., 2007
0.92-0.98b 0.85b Schopler et al., 1988 Purchase: www.wpspublish.com
Not clear, futher evaluation is needed Wetherby et al., 2004 Purchase: www.brookes- 
publishing.com
Not clear, futher evaluation is needed Gilliam, 1995 Purchase: www.proedinc.com
Not clear, futher evaluation is needed Siegel et al., 2004 Purchase: www.pearson-nl.com
0.85-0.96b 0.67-0.80b Berument et al., 1999; Rutter 
et al., 2003
Purchase: www.sig-net.be
0.92c 0.85c Stone et al., 2004 Author: W. Stone, PhD (triad@ 
vanderbildt.edu)
STAT = Sc reen ing  Tes t fo r  A u tis m  in T w o -ye a r-o ld s .
a general population study; b clinical sample; c estimate based on prevalence rates in the general population; 
d A lthough these screening instrum ents were developed as first-level screeners, they have been fu rth e r studied as 
second level screeners. Adapted from  Johnson e t al., 2007.
21
#
#CH A PTER  '
Diagnostic Assessment
DSM-IV diagnostic criteria and standardized assessment instruments should be used 
with caution in young children. To date, clinician experience remains the best way to 
diagnose autism in infants and toddlers (Cox et al., 1999; Lord, 1995). Several studies 
have shown that experts can accurately diagnose autism in 2-year-olds, and that the 
clinical diagnosis of autism is highly stable (Charman & Baird, 2002; Lord et al., 2006). 
The diagnosis of related ASD, however, may be less accurate and stable. Even so, 
there is widespread agreement that diagnostic classifications should be based on 
information from a variety of sources (Bishop, Luyster, Richler, & Lord, 2008), namely:
1. Medical examination, to rule out sensory impairment (hearing or vision), to perform 
a neurological examination, and to conduct genetic testing if indicated based on 
dysmorphology or family history;
2. Parent interview, to obtain a thorough developmental history and to systematically 
gather information on the three domains of dysfunctioning in ASD;
3. Child observation, to directly examine whether deficits in social-communicative 
behaviour, language, and restricted and repetitive behaviours are present and to 
verify whether observations are consistent in other settings;
4. Developmental and language testing, to assess expressive and receptive language 
capacities, verbal and non-verbal skills, and gross and fine motor abilities.
Several diagnostic instruments have been developed to assist professionals to make a 
diagnosis of ASD. The most widely used instruments are the Autism Diagnostic interview- 
Revised (Rutter, Le Couteur, & Lord, 2003) and the Autism Diagnostic Observation Schedule 
(ADOS; Lord, Rutter, DiLavore, & Risi, 2001). The ADI-R is a semi-structured, standardized, 
parent interview covering the three major domains of dysfunction in autism. As some 
studies report poor properties of the ADI-R in young samples (e.g. Lord, Storoschuk, Rutter, 
& Pickels, 1993; Ventola et al., 2006), a Toddler version of this instrument is being developed 
(Bishop et al., 2008).
The ADOS is a semi-structured, observational assessment that evaluates the 
absence or presence of social and communicative abilities, repetitive behaviour or 
stereotyped interests, play, and imagination. Diagnostic classifications of autism, 
PDD-NOS, or non-autism are based on whether scores meet or exceed algorithm 
cut-off scores. Recently, Gotham, Risi, Pickles, and Lord (2007) proposed revised ADOS 
algorithms that have several advantages over the original ones, but these algorithms 
need to be replicated in well-defined populations and at different sites. Another recent 
development concerning the ADOS is the introduction of a modified Toddler Module 
for children under 30 months of age (Luyster et al., 2009).
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Value of Screening and Diagnostic Instruments
Several parameters determine the efficacy and utility of screening instruments and 
diagnostic tools. As these parameters, or indices of diagnostic accuracy, play a central 
role in this thesis (part 2), they are explained below and their calculation is shown in 
Table 2. The clinical significance of these parameters was outlined by Cicchetti, Volkmar, 
Klin, and Showalter (1995) and established as: <0.70 = poor; 0.70-0.79 = fair; 0.80-0.89 = 
good; 0.90-1.00 = excellent.
- Sensitivity refers to the proportion of children with ASD accurately identified by 
the instrument;
- Specificity refers to the proportion of children without ASD accurately not 
identified by the instrument;
- Positive Predictive Value refers to the proportion of children with a positive test 
result who indeed have ASD;
- Negative Predictive Value refers to the proportion of children with a negative test 
result who do not have ASD.
Table 2 Calculation of test parameters
Screen / True clinical diagnosis
test result Diagnosis present (ASD) Diagnosis not present (non-ASD) Total
Positive A B A+B
Negative C D C+D
Total A+C B+D N (A+B+C+D)
Note. S e n s it iv ity  (Se) =  A  /  (A+C), S p e c if ic ity  (Sp) =  D /  (B+D), P o s itive  P red ic tive  V a lue  (PPV) = A  /  (A+B), 
N e g a tiv e  P red ic tive  V a lue  (NPV) = D /  (C+D)
Endeavour of Early Intervention
Individual differences in language development, verbal and non-verbal communication, 
sensory or motor skills, adaptive behaviour, and cognitive abilities have significant 
effects on behavioural presentation and outcome, and consequently have specific 
implications for treatment goals and strategies. An intervention programme for children 
with ASD must always be tailored to the specific needs, strengths, and weaknesses of 
each child, as recommended by the National Research Council (2001). This committee
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formulated six essential active ingredients of effective interventions for children with 
ASD (pages 219 and 221):
1. Entry into intervention programmes as soon as an ASD diagnosis is seriously 
considered;
2. Active engagement in intensive instruction for a minimum of 5 hours per day, 5 
days a week;
3. Use of repeated planned teaching opportunities that are structured over brief 
periods of time, and which include sufficient individualized adult attention on a 
daily basis;
4. Inclusion of a family component, including parent training;
5. Mechanisms for ongoing assessment and corresponding adjustments in 
programmes;
6. Priority for instruction in (a) functional, spontaneous communication; (b) social 
instruction across settings; (c) play skills with a focus on peer interaction; (d) new 
skill maintenance and generalization in natural contexts; and (e) functional 
assessment and positive behaviour support to address problem behaviours.
Early intervention approaches vary greatly, and the key elements can be characterized 
along a continuum ranging from (a) early intensive behaviour intervention, via (b) more 
contemporary (naturalistic) behavioural approaches, to (c) developmental approaches. 
Traditional intensive behaviour approaches include a variety of common elements, such as 
intensive one-to-one instruction for approximately 30-40 hours a week for at least 2 
consecutive years, initial interventions focusing on areas of severe deficits, highly 
structured instructional settings, and overall use of discrete trial instruction. Although 
this approach may result in remarkable gains in language and IQ, compared with control 
groups (Lovaas, 1987), major limitations of this approach are the lack of spontaneity and 
generalization in language.
Debate and controversy regarding traditional behaviour approaches have led to the 
development of 'naturalistic' behaviour approaches, i.e., interventions in natural contexts 
embedded in functional activities that are less structured and more child-focused, using 
intrinsically related rewards (Koegel, Koegel, & Surratt, 1992).
A hallmark of developmental approaches is the use of a developmental framework to 
prioritize individualized goals, focusing on core deficits of children with ASD, such as 
expanding the use of gestures, initiating verbal and non-verbal communication, 
understanding and using words with referential meaning, initiating and responding to 
joint attention, and reciprocity in social interaction. A fundamental aspect is that the 
intervention is given in a natural environment and includes the following: (a) children
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learn functional and meaningful skills; (b) learning occurs within daily care giving, play, 
and social interaction; and (c) caregivers mediate the teaching and learning process for 
the child as it occurs (Wetherby & Woods, 2008).
Although a growing amount of research has focused on the effect of early intervention 
strategies, additional research is still very much required. The National Research Council 
(2001) provides several recommendations for future research regarding early 
intervention.
Design of the DIANE project
This thesis was embedded in the larger context of the DIANE project. Figure 1 summarizes 
the design of the DIANE project. Although some children (25%) were directly referred for 
diagnostic assessment by their well-baby clinic doctors, most (42%) were referred via 
specific infant-toddler development teams (Integrale Vroeghulp, IVH); 33% were referred 
via other channels. The specific infant-toddler development teams not only played an 
important role in the early detection and screening, but also helped parents to find 
appropriate care after diagnosis.
Aims and Outline of the Thesis
The general research aims of the three sections of this thesis are:
1. To study the implementation of clinical guidelines for the earlier detection and 
diagnosis of ASD;
2. To study the value of using several screening instruments and diagnostic tools in 
infants and toddlers at high risk of ASD;
3. To evaluate the effectiveness of an experimental parent-training programme for 
the parents of toddlers with ASD.
Chapter 2 provides an illustration of the multidisciplinary and developmental approach 
to the early diagnosis of ASD as applied in the DIANE project. We present four cases 
showing different types of children at risk for ASD at an early age and their development 
over time.
Part 1: Implementation o f clinical guidelines to stimulate earlier detection o f autism 
spectrum disorders.
As only a few uncontrolled field trials have described the impact of guidelines for the early 
detection of ASD, the study described in Chapter 3 reports on the development and 
outcome of a clinically relevant, integrated early detection programme. This programme 
was based on the two-stage screening approach of Filipek et al. (1999).
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Figure 1 Design of the DIANE project
Indirect referral via:
- Specific infant-toddler developm ent 
team  (Integrale vroeghulp)
ESAT
administration
Indirect referral via:
- Medical specialist
- Mental health care service
- Institution for language 
developm ent
Score > 3 or score < 3 but clear 
caregiver and/or professional
Diagnostic protocol at baseline:
Week 1: Intake, psychiatric 
evaluation, parent-child play 
observation, selection of 
questionnaires 
Week 2: ADOS
Week 3-4: IQ and language testing 
Week 5: ADI-R
Week 6: feedback session with parents
I I Detection and Screening 
I I Diag nosis 
■  Intervention
One-year follow-up
Two-year ollow-up
Diagnostic protocol 
one-year follow-up:
Week 1: ADOS
Week 2-3: IQ and language testing 
Week 4: feedback session with parents
Diagnostic protocol 
' two-year follow-up: 
Same as at baseline
Part 2: The value o f several screening instruments and diagnostic tools.
Several instruments have been developed to screen for ASD in high-risk populations. To 
date, however, few studies have compared different instruments in one sample. 
Therefore, in the study described in Chapter 4, we compared the clinical value of three 
different screening instruments for ASD: the ESAT (Dietz et al., 2006; Swinkels et al., 2006), 
the SCQ (Berument, Rutter, Lord, Pickles, & Bailey, 1999), the CSBS-DP Infant-Toddler
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Checklist (Wetherby & Prizant, 2002), and core items of a fourth screening instrument, 
the CHAT (Baren-Cohen, Allen, & Gillberg, 1992). Clinical value of instruments was 
compared as a whole and at an item level in a large sample of high-risk toddlers. We 
further investigated the usefulness of one of these instruments, the SCQ, as second-level 
screening instrument and diagnostic tool in the study presented in Chapter 5. The SCQ, 
which can be administered by caregivers in less than 15 minutes, has established validity 
with the ADI-R in children aged 4 years and older. There is interest in using the more 
time- and cost-efficient parent-completed SCQ instead of the ADI-R for younger children, 
but this has not yet been investigated. Therefore, we compared indices of diagnostic 
accuracy of the SCQ in our young sample with those of the ADI-R, both alone and in 
combination with the ADOS. To support decision-making in clinical practice, in the study 
described in Chapter 6 we determined whether the revised ADOS algorithms improve 
the diagnostic value of the ADOS as compared to the old algorithms in Modules 1 and 2.
Part 3: The effectiveness o f parent training fo r parents o f toddlers with autism spectrum 
disorder.
In the study reported in Chapter 7. we investigated the effectiveness of an experimental 
parent-training programme in randomized controlled trial 1 year after the start of the 
intervention. The parent-training programme used, Focus parent training, was based on 
the intervention described by Drew et al. (2002). In their small pilot study, Drew et al., 
found evidence that the children of parents receiving this training made more progress 
in language development than the children in the control group. For this reason, we 
re-evaluated the parent-training programme in a larger sample.
The general discussion provided in Chapter 8 summarizes and discusses key findings 
and limitations, suggests recommendations for improvement of clinical practice as well 
as directions for future research, and closes with a general conclusion.
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#CASE REPORTS
To illustrate the multidisciplinary and developmental approach to the early diagnosis of ASD 
as applied in the DIANE project, we present four cases below. In some cases, the early diagnosis 
of autism spectrum disorder (ASD) was quite straightforward, but in others it was difficult. 
ADOS total and domain scores on three measurement moments are given in Figure 1-4.
"Mary": a stable diagnosis of classic autism with mental retardation
Initial referral and diagnostic assessment
Mary was referred at 22 months by a well-baby clinic doctor. Her ESAT score was 6 (cut-off 
= 3). Her parents had been worried about her development since she was 17 months old. 
Mary grew up in a two-parent family with a baby brother who had no developmental 
problems. Within the wider family, some relatives suffered from depression or mental 
retardation. The main parental concerns were Mary's lack of understanding of language, 
the absence of clarifying needs (e.g., thirst and hunger), and a general lack of interest. 
Although Mary seemed to prefer her parents to strangers, she would hug strangers in 
the street. Initially, Mary's development followed typical pathways, based on parent 
report, but from 13 months onwards further progression failed to occur.
From observations during parent-child interactions, we learned that Mary's 
responsiveness was very limited and her eye contact poor. She preferred to play alone, 
including repetitive play with a miniature spoon. Although it was hard to get her 
engaged, both parents succeeded in getting her attention while building a brick tower. 
During picture book reading, she pointed to some pictures, but without coordinated 
gaze. Cut-off scores for autism were reached on both the ADI-R and the ADOS. Mary's 
developmental level was assessed with the PEP-R and revealed a mean delay of 11 
months. Fine motor skills and eye-hand coordination were relatively good, but imitation, 
performance, and verbal skills were poor. After comprehensive diagnostic assessment, 
we diagnosed an autistic disorder in combination with mental retardation and advised 
treatment at a special day-care centre. In addition, Mary was referred for paediatric 
screening, but this did not reveal any underlying medical problems. Mary and her parents 
were allocated to the experimental Focus parent-training group (see chapter 7).
One-year follow-up
One year later, although the autistic symptoms were still prominent, Mary's joint attention 
skills had improved: she pointed to objects to show interest (though not with coordinated 
gaze), she followed a shift in gaze, and shared pleasure. In addition, her language
37
#
#CH A PTER  2
comprehension had improved, although she produced only about 4 words in the right 
context. At age 37 months, she had a developmental delay of 17 months.
Two-year follow-up
Two years after the initial assessments, Mary showed an eagerness to learn. She did not 
display any behavioural problems, though her social engagement was still very limited. 
Within the limitations of her potential, she had improved slowly, but the autistic traits 
and mental retardation remained evident. Her parents had learned a lot from the parent 
training and displayed creative parenting skills in engaging Mary in joint activities.
Comment
The diagnosis of autism and mental retardation in Mary was not challenging. The signs 
of autism were obvious and easy to differentiate from mental retardation without autism 
because her social engagement was severely limited.
Figure 1 ADOS domain and total scores of Mary during her successive visits to 
our outpatient unit
Note. M1 = M o d u le  1
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“Richard": a stable diagnosis of PDD-NOS without developmental delay
Initial referral and diagnostic assessment
When Richard was 34 months old, he was referred by a primary care worker to our child 
psychiatry department because of suspicion of ASD, which was objectified by a positive 
result on the ESAT (score = 5, cut-off = 3). He had difficulties with making eye contact, did 
not consistently react to being spoken to, did not like to be cuddled, showed abnormal 
reactions to sensory stimuli, and demonstrated stereotyped repetitive body movement. 
Richard, who was born at 34 weeks, was raised in a two-parent family with a baby sister. 
During diagnostic assessment, he demonstrated age-appropriate cognitive and language 
development. Scores on the ADI-R were below threshold, but the history, clinical 
observations, and the ADOS scores justified a classification of autism.
Richard's parents experienced major problems with his capricious nature, aggressive 
behaviour towards his baby sister, and inconsistent social reciprocity. However, they 
recognized that Richard's play, speech, and language were well developed. The nursery 
teacher also noticed difficulty in social interaction, lack of attention, and a strong 
dominance in play with peers. On balance, the full diagnostic assessment suggested a 
mild disorder in the autistic spectrum, classified as PDD-NOS (with four positive criteria: 
two on lack of reciprocal social interaction, one on communication and one on rigid and 
restricted patterns of interest and behaviour). Soon after diagnosis, Richard started to 
attend a special day-care unit for children with developmental problems.
One-year follow-up
About 1 year later, when he was age 4 years and 1 month, Richard's cognitive and 
language skills were consistent with those of typically developing peers. He had 
progressed well within the diagnostic context of ASD, but remained anxious in new 
situations and was restless. Richard still needed a lot of external support to contain his 
behaviour. He clearly benefited from a clear day structure, visualized by pictograms, both 
at home and at the day-care centre.
Two-year follow-up
When he was 5 years and 2 months, Richard went to a special needs primary school. His 
parents reported benefiting from video-interaction counselling at home. At this time, 
Richards cognitive and language abilities were age appropriate and he was eager to 
learn. However, his problems in the social domain had become more clear-cut: eye 
contact was poor, qualitative limitations in social reciprocity remained, and imaginative
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play (with peers) was poor. In addition, Richard was restless, had attention problems, and 
became very upset in unfamiliar situations. He remained dependent on external 
guidance. In line with the ADOS classification, the initial diagnosis of PDD-NOS remained 
unchanged.
Comment
The case of Richard is an example of a child with ASD that functions at a high cognitive level. 
Despite his relatively strong cognitive skills and no delay in language, Richard experienced 
problems in relating to others. Over the years, problems in regulating his behaviour (e.g., 
attention, hyperactivity) have become a major target for intervention. For many children 
with PDD-NOS and their environment, these secondary behavioural problems are very 
difficult to deal with. In general, children with PDD-NOS who have a higher level of cognitive 
functioning are diagnosed at an older age than children like Mary.
Figure 2 ADOS domain and total scores of Richard during his successive visits 
to our outpatient unit
Note. M1 = M o d u le  1; M 2 =  M o d u le  2
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"Jonathan": growing into deficit
Initial referral and diagnostic assessment
Jonathan was a toddler of 2 years and 1 month when first referred for diagnostic 
examination. His GP had referred him because of his parents' profound concern about his 
social communicative development. His ESAT score was 4 (cut-off = 3); Jonathan showed 
a lack of variety in play, he did not like to be cuddled, he seldom attracted attention, and 
he displayed abnormal reactions to sensory stimuli. Jonathan had an older brother (12 
years old) diagnosed with Asperger's disorder and two sisters (5 and 8 years) who had no 
developmental problems. Comprehensive assessment, including ADI-R, ADOS, language 
and cognitive measures, psychiatric observation, and parent-child play observation, 
revealed a clear delay in expressive language development and a mild delay in receptive 
language development. Although he clearly had problems with verbal communication, 
his social development seemed relatively typical. Although Jonathan did not like to be 
cuddled, he showed adequate eye contact, facial expressions, and joint attention 
behaviour. His functional play was developmentally appropriate and symbolic play was 
emerging. Overall, we concluded that there was too little ground to diagnose any form 
of ASD, that is, we gave him the benefit of the doubt by making a working diagnosis of 
specific receptive and expressive language disorder and mild general developmental 
delay. We advised treatment in a special day-care centre for children with specific 
language difficulties in combination with parent counselling, which was started shortly 
after diagnosis. In addition, we referred Jonathan for a paediatric and neurological 
examination, but no other medical condition was found and no explanation for the 
developmental problems was established.
One-year follow-up
At follow-up 1 year later, we repeated a thorough diagnostic assessment. Jonathan now 
clearly met cut-off scores on the ADI-R, though not on the ADOS. In unstructured 
observations, distortions in social reciprocity were evident, and although language 
development was at an age appropriate level, rigidity and non-compliant behaviour had 
increased. At this time, an autistic disorder was diagnosed. Jonathan was now 3 years 
and 3 months old.
Two-year follow-up
Over two years after initial referral and now aged 4 years and 7 months, Jonathan's social 
communicative functioning had improved greatly. He now liked to cuddle with his mum,
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and pointed to objects and showed objects to share an interest, at least in a one-to-one 
context. Triadic social interaction remained difficult for him, and rigidity and stereotypical 
interests had increased. Despite his developmental growth, he still met ADI-R criteria for 
autism but not ADOS criteria for ASD. Jonathan had moved to a special education school, 
where he performed well, despite a disharmonic cognitive make-up (moderate performal 
performance but poor non-verbal cognitive reasoning). However, his parents reported 
intense aggressive and explosive behaviour for which behavioural intervention strategies 
were ineffective. Therefore, we started treatment with medication (a very low dose of 
Risperidone®). Jonathan's behavioural characteristics were now classified as PDD-NOS.
Comment
Whereas Jonathan displayed language delays at an early age, the social communicative 
dysfunction was less apparent. However, over time these social deficits became more 
pronounced while his language skills improved. Jonathan's development is representative 
of that of a group of children that generally show more problems as they grow older, 
when external social demands become more complex - these children grow into deficit.
Figure 3 ADOS domain and total scores of Jonathan during his successive visits 
to our outpatient unit
Autism cut-off 
Autism spectrum cut-off
Jonathan
fc=n
Communication Reciprocal Social Interaction Total
□ Baseline (M1) BOne year follow-up (M1) OTwo year follow-up (M2)
Note. M l =  M o d u le  1; M 2 =  M o d u le  2
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Interestingly, at none of the assessments were ADOS criteria met, showing that 
standardized diagnostic instruments are only one piece of the puzzle and should never 
be relied on as sole source of diagnostic information.
"Adrian": growing out of the autism spectrum
Initial referral and diagnostic assessment
After he failed 5 items on the ESAT (no varied play, difficulty to make eye contact, 
inconsistent reaction when spoken to, does not like to be cuddled, shows stereotyped 
repetitive movements) Adrian, aged 33 months, was referred for diagnostic assessment 
of possible autism. He had had a number of ear infections in the first 2 years and his 
hearing was limited. His parents had taken him to an osteopath. Before his second 
birthday, speech therapy was started, but as the language delay was accompanied by 
intense tamper tantrums, rigidity, and relatively little interest in other children, Adrian's 
speech therapist suggested further assessment at our child psychiatry outpatient unit. 
Adrian was an only child, and at the time of referral his parents were about to divorce. 
Primary problems reported by his parents were severe sleeping and eating difficulties; 
however, they were very positive about his musical ability and his good memory. During 
clinical observation, his negative way of claiming attention, his non-compliance, his 
difficulty with proper articulation, and his stereotyped interests in light switches and 
doors were apparent. When playing with his parents, there was some joint pleasure, but 
only on his terms. On the ADI-R, his scores reached the autism cut-off, and ADOS 
assessment revealed several features of ASD, though he did not reach the ASD threshold. 
Psychometric testing showed average cognitive abilities and weaker language skills (5 
months' delay in both expressive and receptive language). The nursery staff reported 
non-compliant behaviour, but also initiative in making contact with adults; he showed 
little reciprocity in peer interactions. Overall, there was enough ground to classify Adrian's 
condition as PDD-NOS (with five positive criteria: two on social lack of reciprocal 
interaction, one on communication and two on rigid and restricted patterns of interest 
and behaviour). We advised treatment within a special needs nursery environment, in 
addition to parent counselling.
One-year follow-up
One year later, Adrian's expressive language had improved, with much better articulation 
and back-and-forth conversation with adequate gaze monitoring. The ADOS cut-off
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score for 'social reciprocity' but not for 'communication' was reached. His facial expression 
still showed little variation; he lacked spontaneity, and still showed non-compliant 
behaviour. He was still reserved socially, although he sometimes initiated joint attention.
His IQ and language skills were average.
Two-year follow-up
Two years later, Adrian, now aged 4 years and 11 months, showed a very positive 
development. He had moved from a special nursery to a school for children with 
psychiatric problems, where he performed well. Although his facial expression was still 
rather shallow, and he still showed some rigidity in his thought and was slow to adjust to 
the social context, there were no problems with language, communication, or social 
interaction. Adrian showed social emotional reciprocity, made better eye contact and 
adequate social overtures, and showed objects to share an interest. In addition, he shared 
pleasure and a back-and-forth conversation was easy to achieve. His scores on the ADI-R 
and ADOS did not reach ASD thresholds. It was concluded that Adrian's behaviour could 
no longer be classified as PDD-NOS, and gradual integration in mainstream education 
was recommended.
$  Comment $
Adrian is one of the few children whose development normalized over the years. Initially, 
his behaviour was classified as PDD-NOS, but as he grew older, he made huge 
developmental progress and while some peculiarities in his behaviour remained, overall 
he no longer met criteria for a classification in the autism spectrum. With this knowledge, 
one could wonder whether any behavioural or biological markers at an early age could 
have predicted this positive change. In other words, it would be interesting to investigate 
why some children progress to develop 'normally' and why others do not, or even worse, 
why some (like Jonathan) regress and develop behavioural problems.
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Figure 4 ADOS domain and total scores of Adrian during his successive visits 
to our outpatient unit
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Abstract
Background: Few field trials exist on the impact of implementing guidelines for the early 
detection of autism spectrum disorders (ASD). The aims of the present study were to 
develop and evaluate a clinically relevant integrated early detection programme based 
on the two-stage screening approach of Filipek et al. (1999), and to expand the evidence 
base for this approach.
Methods: The integrated early detection programme encompassed: 1) training relevant 
professionals to recognize early signs of autism and to use the Early Screening of Autistic 
Traits Questionnaire (ESAT; Dietz et al., 2006; Swinkels et al., 2006), 2) using a specific 
referral protocol, and 3) building a multidisciplinary diagnostic team. The programme 
was evaluated in a controlled study involving children in two regions (N = 2793, range 
0-11 years). The main outcome variables were a difference in mean age at ASD diagnosis 
and a difference in the proportion of children diagnosed before 36 months.
Results: ASD was diagnosed 21 months (95%-CI 9.6, 32.4) earlier in the experimental 
region than in the control region during the follow-up period, with the mean age at ASD 
diagnosis decreasing by 19.5 months (95%-CI 10.5, 28.5) from baseline in the experimental 
region. Children from the experimental region were 9.4 times (95% CI 2.1, 41.3) more 
likely than children from the control region to be diagnosed before age 36 months after 
correction for baseline measurements. Most of these early diagnosed children had 
narrowly defined autism with mental retardation.
Conclusions: The integrated early detection programme appears to be clinically relevant 
and led to the earlier detection of ASD, mainly in children with a low IQ.
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Autism and related conditions develop before 3 years of age, with most affected children 
showing signs of abnormality in the first year of life (Chawarska & Volkmar, 2005). 
Although many parents of children with autism spectrum disorders (ASD) are concerned 
about the social and communicative development of their children at an early age 
(Howlin & Ashgarian, 1999), ASD generally remains undiagnosed until late preschool 
years or thereafter (Filipek et al., 1999). While progress has been made in the earlier 
identification of children with ASD (Charman & Baird, 2002), there is still a difference 
between age at diagnosis in research-based screening projects versus age at diagnosis 
in daily clinical practice (Holzer et al., 2006).
The availability of educational and behavioural interventions for children with ASD 
(see overview National Research Council, 2001) emphasizes the importance of timely 
diagnosis. Although there is currently inadequate empirical evidence to show that earlier 
intervention is more beneficial than later intervention, most clinicians consider early 
intervention important (Filipek et al., 1999) as it may provide a better long-term outcome 
for children and their families. Moreover, early detection facilitates educational planning 
and accurate monitoring of children's development (National Research Council, 2001). It 
deters parents from 'shopping for health care' and offers an opportunity to provide 
parents with realistic information about the genetic risk of having another child with 
ASD. It may also be cost effective, because late identification means that expensive 
treatment programmes may be needed for secondary behaviour problems that could 
have been prevented or at least treated more effectively and at lower costs during the 
preschool years (Barnett & Escobar, 1989).
Screening in primary care is a sensitive issue because false positive results may cause 
parents unnecessary anxiety or may result in a cascade of avoidable further assessments, 
while false negative results may falsely reassure parents and delay an early start of 
interventions. Two models have been proposed for the early detection of ASD. The first 
model is based on a systematic population screening in which autism-specific screens 
are applied to all children at certain ages in addition to routine developmental 
surveillance (Johnson, Myers, & the Council on Children with Disabilities, 2007). Williams 
and Brayne (2006) reviewed the evidence for this approach, using the UK National 
Screening Committee's (2000) framework, and concluded that screening at a population 
level could not be recommended because (a) few longitudinal studies describing the 
natural history of ASD include data on early identified cases, (b) no screening test is 
available that fully meets validation criteria, and (c) there is insufficient evidence 
regarding the effectiveness of interventions. The second model of early detection is 
based on a two-stage screening approach in which a specific screening instrument for 
ASD is applied only to those children who are found to have a deviant developmental
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path during routine developmental surveillance (Filipek et al., 1999).
Even though primary care is well organized in many countries, generally systematic 
attention is not paid to the early screening and detection of ASD. Moreover, knowledge 
of the early signs of autism, screening and diagnostic assessment procedures, and 
treatment possibilities is inconsistent amongst primary care providers (Dosreis, Weiner, 
Johnson, & Newschaffer, 2006; Heidgerken, Geffken, Modi, & Frakey, 2005).
To our knowledge, only a few, uncontrolled, studies have reported on specific 
approaches for the implementation of guidelines for the early identification of ASD. 
Chakrabarti, Haubus, Dugmore, Orgill, and Devine (2005) described a stepwise screening 
and diagnosis program with four stages (from universal screening to in-depth assessment 
of children who were strongly suspected to have ASD) in which primary care workers and 
a multidisciplinary Child Development Team played an important role. They reported an 
average age at initial diagnosis of 41 months (range 21-78 months). The method used in 
California and reported by Koegel, Nefdt, Koegel, Bruinsma, and Fredeen (2006) was based 
on raising community awareness of early signs of autism. Before the intervention, children 
did not receive services until age 48-60 months old, whereas after the intervention, the 
average age of children screened and later diagnosed as having autism was 29 months 
(range 16-55 months). In another study, Holzer et al. (2006) developed practice parameters 
for ASD and circulated these to all child and adolescent psychiatrists practising in the 
Swiss canton of Vaud. In addition, early child professionals were familiarized with early 
signs of autism and a specific screening tool, the Checklist for Autism in Toddlers 
(Baron-Cohen, Allen, & Gillberg, 1992). Results indicated a significant decrease of about 
17 months in the mean age at diagnosis, from 72 to 53 months; however, this effect was 
not sustained 2 years after implementation of the practice parameters. These three studies 
all used an implementation strategy roughly in line with Filipek et al.'s (1999) guidelines 
and reported promising results. However, the lack of a control group meant that it is not 
known whether the interventions per se led to the earlier detection of ASD. Without a 
control group other a-specific factors (e.g., media items on autism) cannot be ruled out. 
For this reason, the present study included a control group. The outcome of using a 
two-stage screening approach was compared between two regions (experimental vs. 
control) in the Netherlands at baseline and during follow-up, in a larger sample, and during 
a longer time span expanding previous work in this area.
The current study is part of a large clinical and research project, the DIANE project 
(Diagnosis and intervention study on Autism in the NEtherlands), and must be viewed in 
the context of the local health care setting. In the Netherlands, as in several other 
European countries, health care for young children is delivered through community 
well-baby clinics that provide routine developmental surveillance and vaccinations.
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Babies come to the clinic 9 times in the first 15 months of life and thereafter 4 times until 
they are 4 years old (Laurent de Angulo, Brouwers-De Jong, & Bulk, 2005). Well-baby 
clinics are free of charge and are attended by virtually all parents in their child's first year 
of life and by about 80% until their child is 4 years old (Frenken, 2005). Since 1994, specific 
independent infant-toddler development teams, which work in close collaboration with 
doctors and nurses of the well-baby clinics, have also been set up. These multidiscipli­
nary teams provide parents who may have specific concerns about their child's 
development with easily accessible first-line care. They also carry out case-management, 
investigate children's developmental problems in general (but provide no specific 
diagnostic assessments), and when necessary refer children to secondary or tertiary 
health care services for diagnostic assessment and treatment.
The first aim of the current study was to develop a clinically relevant, integrated early 
detection programme based on the two-stage screening approach suggested by Filipek 
et al. (1999). This programme uses the 14-item Early Screening of Autistic Traits 
Questionnaire (ESAT; Dietz, Swinkels, Van Daalen, Van Engeland, & Buitelaar, 2006; 
Swinkels et al., 2006) to screen infants and toddlers for ASD. The ESAT (14-items) is an 
empirically based screening instrument for use in high-risk populations. The second aim 
was to evaluate this screening approach, to determine whether ASD could be detected 
earlier, preferably before 36 months.
Methods
Study Design and Setting
A study in two regions (experimental vs. control) at baseline and during programme 
implementation (follow-up) was designed to evaluate the effect of the integrated early 
detection programme. The baseline period was defined as January to December 2003 
and the follow-up period as January 2004 to December 2006. The experimental and 
control regions are both mainly rural areas, with middle-sized cities and smaller villages 
with relatively few immigrants. The experimental region consisted of the province of 
Gelderland in the east of the Netherlands and smaller parts of four adjacent provinces. 
The control region consisted of the provinces of Friesland, Groningen, and Drenthe in 
the north of the Netherlands. Data were collected by expert centres with extensive 
expertise in ASD in both regions: by Karakter Child and Adolescent Psychiatry University 
Centre Nijmegen in the experimental region and the Child and Adolescent Psychiatry 
Unit of the University Medical Centre Groningen and the Autism Team Northern 
Netherlands in the control region. While other institutions in both regions assess and
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diagnose school-aged children with ASD, preschool children at risk of ASD are almost 
exclusively assessed at these expert centres. For reasons of feasibility, it was not possible 
to randomize the areas included in the experimental and control regions.
In general, in the Netherlands children at all ages can be referred to specific psychiatric 
assessment centres by general practitioners, medical specialists (e.g., neurologist or 
paediatrician), by professionals from other mental health care services or from institutions 
for language development, and by primary care workers (i.e., doctors of well-baby clinics 
and members of the specific infant-toddler development teams, see introduction).
Participants
The sample included 2793 participants who were referred for clinical psychiatric 
evaluation in the baseline and follow-up years in the experimental and control regions 
and was limited to children younger than 12 years at referral. Very few children living 
outside the experimental or control regions were referred to the expert centres 
participating in this study. Of the children from the experimental region who were not 
diagnosed with ASD, about 60% had externalizing disorders, about 13% had internalizing 
disorders, and about 27% had other disorders. In the control region, about 78% of the 
non-ASD cases had externalizing disorders, about 12% of them had internalizing 
disorders, and a further 10% had other disorders. These diagnoses did not change 
substantially throughout the study period in either region. See Table 1 for more 
demographics.
Integrated Early Detection Programme
The integrated early detection programme is known as the 'DIANE project' and consisted 
of three elements: (a) training of primary care workers to recognize early signs of autism 
and to use the ESAT (Dietz et al., 2006; Swinkels et al., 2006), (b) use of a specially designed 
referral protocol, and (c) formation of a multidisciplinary team.
Training. In order to raise awareness and to familiarize healthcare professionals with 
the early signs of autism and with the ESAT, an opinion leader (SS) developed and 
organized training sessions from autumn 2003 until the end of 2006 in the experimental 
region. Of 39 training sessions delivered, 22 focussed specifically on training primary 
care workers, because these professionals are most likely to refer young children at high 
risk of ASD and were considered the main target group. Training was given to relatively 
small groups of 10 to 30 professionals with interactive participation through discussions 
and questions. Primary care umbrella organizations in the region made attendance 
compulsory for primary care workers, who were awarded with CME points.
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All training sessions lasted about 2 hours and were usually held in evening hours. 
The introduction included: (a) review of ASD criteria (DSM-IV; APA, 2000), (b) prevalence 
rates, (c) explanatory models of ASD, and (d) information on early intervention and the 
importance of early detection. The main part of the training session included a review of 
early signs of autism and all ESAT items, illustrated by video clips showing children with 
abnormal or absent behaviour as well as video clips of typically developing children, to 
clarify what could be expected of a young child at a certain age. Lastly, the referral 
protocol was outlined (see below). Larger groups (n = 50 to >80) of other interested 
professionals (such as general practitioners, paediatricians, speech and language 
therapists) attended additional lectures (17 in total) with a lower level of interactive 
training. Information about the DIANE project could be obtained from brochures or 
the Radboud University / Karakter website and the ESAT could be downloaded free of 
charge.
Referral protocol. Professionals wishing to refer a child younger than 36 months for 
assessment of ASD were first required to complete the ESAT (with the assistance of the 
parents). Children that screened positive with the ESAT were always invited for further 
assessment. If a child screened negative with the ESAT, the referring professional had to 
provide additional information showing the child to be at high risk. Untrained 
professionals who had heard about the assessment possibilities for young children could 
also refer children for further investigation but the ESAT still had to be completed. In 
some cases, members of our team completed the ESAT with the parents' assistance on 
the phone. Within 2 weeks of referral, parents were invited to bring their child for 
assessment. They also received questionnaires to be completed, including a questionnaire 
about personal/family situation and the child's development, and the Child Behaviour 
Checklist (Achenbach, 2000).
Multidisciplinary diagnostic team. A multidisciplinary team for infant psychiatry that is 
specialized in the early diagnosis of ASD was set up at the Karakter Child and Adolescent 
Psychiatry University Centre. This team consisted of two experienced child-psychiatrists, 
four psychologists, and a psycho-diagnostic employee. Each child referred was assigned 
to a case-manager, a psychologist. A coordinator, a manager, and two administrative 
assistants supported the team. The psychologists had been trained to administer and 
score the Autism Diagnostic Observation Schedule (ADOS; Lord et al., 2000) and/or the 
Autism Diagnostic Interview-Revised (ADI-R; Lord, Rutter, & Le Couteur, 1994). More 
information about the integrated early detection programme can be obtained from the 
first author.
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Measures and Procedure
For this study, we used measures that are routinely included in the screening and 
diagnostic procedures for children with suspected ASD.
Screening. In the experimental region, children younger than 36 months who had 
been referred for possible ASD were screened with the ESAT (Dietz et al., 2006; Swinkels 
et al., 2006). The ESAT consists of 14 easy-to-administer items measuring early social- 
communication skills, play, and restricted and repetitive behaviours, answered with yes 
or no. Children who failed three or more items are considered to be at risk for ASD.
Clinical diagnosis. The diagnostic protocol usually included a psychiatric evaluation, 
administration of the ADOS and/or the ADI-R, and assessment of cognitive and language 
skills. IQ scores were assessed with age-appropriate psychometric tests, most frequently 
the Mullen Scales of Early Learning (Mullen, 1995), the Psycho-Educational Profile-Revised 
(Schopler, Reichler, Bashford, Lansing, & Marcus, 1990), the Snijders-Oomen Nonverbal 
intelligence test (Tellegen, Winkel, Wijnberg-Williams, & Laros, 1998), and the Wechsler 
tests (Wechsler, 1997, 2002). In addition, standardized parent-child play was observed in 
most preschool children. Certified child psychologists or psychiatrists performed and 
administered all assessments. Shortly after diagnosis, specific care was organized for all 
children and their parents. Preschool children diagnosed with ASD were referred for 
further neuro-paediatric screening.
Control region
In 2005 and 2006, the Autism Team Northern Netherlands organized five training sessions 
(lasting about 3 hours each) to instruct primary care workers in the control region about 
the early signs of autism; however, systematic screening for ASD with a specific screening 
instrument and use of an explicit referral protocol were not mentioned. There was ample 
time for questions and discussion. These lectures were attended by about 20-50 primary 
care workers. As in the experimental region, a multidisciplinary team assessed children 
referred for possible ASD to one of the specialist centres in the control region using 
parent-child play observation, the ADOS, ADI-R, cognitive, or language skills measures, 
as indicated.
Data analysis
Chi-square statistics were used to compare the characteristics of the participants in both 
regions at baseline and during follow-up and to investigate differences in the distribution 
of IQ (<70, 70-89 , >90) by age, type of ASD diagnosis, region, and time (baseline or
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during follow-up). The primary outcome variable to identify an effect of the integrated 
early detection programme was a change from baseline in mean age at ASD diagnosis 
between the experimental and control regions. Univariate analyses of covariance were 
used to analyse the variation in age at ASD diagnosis. An interaction effect of region and 
measurement time was specified to identify the impact of the programme in the 
experimental region compared with the control region. Based on clinical impression, a 
change in age at diagnosis of >12 months was considered to be clinically meaningful. To 
detect this difference, power calculations showed that two ASD-diagnosed groups of at 
least n = 221 were needed (estimated SD = 45 months at baseline, p = 0.05, power = 0.80). 
The secondary outcome variable was the number of children diagnosed with ASD before 
the age of 36 months as a percentage of the total number of children newly diagnosed 
with ASD (new cases). Binary logistic regression modelling was used to analyse the 
secondary outcome variable, with type of ASD diagnosis, sex, and IQ as covariates.
Results
Comparison of demographics
Comparison between the two regions showed that age at referral was differently 
distributed in both periods (baseline: X2(3) = 17.93, p<.001; follow-up: X2(3) = 184.79, 
p<.001): Significantly more children aged 0-2 years were referred for evaluation in the 
experimental region than in the control region. See Figure 1 for the (change in) 
percentage of children referred before 36 months of age by region and period, with 
three time points during follow-up.
Within the experimental region, significantly more children aged 0-2 years were 
referred in the follow-up period compared to the baseline period (X2(3) = 17.96, p<.001), 
and significantly more children of this age than of other ages were diagnosed with ASD 
(Table 1). In contrast, within the control region, age at referral was not different between 
the two periods.
Of the children younger than 36 months referred for an ASD evaluation in the 
experimental region in the follow-up period, about two-thirds were diagnosed with 
ASD and one-third was not diagnosed with ASD but instead had other developmental 
disorders that needed professional help. Only two of these children functioned normally 
(for more details see Oosterling et al., 2009).
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Table 1 Overview of available first- and second-level screening instruments
Experimental region
Baseline Follow-up 
(n = 260) (n = 967)
Baseline vs. 
Follow-up
Age at referral n % n % / ( 1)
0 - 2 years 33 12.7 235 24.3
ASD-diagnosis 11 33.3 138 58.7 7,56*
Male 26 78.8 177 75.3 0.19ns
3 years 34 13.1 108 11.2
ASD-diagnosis 14 41.2 46 42.6 0.02ns
Male 28 82.4 88 81.5 0.01ns
4 - 7 years 82 31.5 298 30.8
ASD-diagnosis 27 32.9 92 30.9 0.13ns
Male 59 72.0 222 74.5 0.23ns
8 - 11 years 111 42.7 326 33.7
ASD-diagnosis 28 25.2 62 19.0 1.95ns
Male 89 80.2 235 72.1 2.83ns ík
*p<.01; ns = n o t significant
Figure 1 Percentage of children referred before 36 months of age by period 
and region
M Experimental region M Control region
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Control region Baseline Follow-up
Baseline 
(n = 238)
Follow-up 
(n = 1328)
Baseline vs. 
Follow-up
Experimental vs. 
Control
Experimental v 
Control
n % n % X2(1) X2(1) X2(1)
16 6.7 81 6.1
11 68.8 40 49.4 2.01ns 5.46* 2.14ns
15 93.8 63 77.8 2.16ns 1.77ns 0.20ns
21 8.8 103 7.8
10 47.6 54 52.4 0.16ns 0.22ns 2.05ns
16 76.2 85 82.5 0.46ns 0.31ns 0.04ns
117 49.2 635 47.8
49 41.9 210 33.1 3.40ns 1.64ns 0.45ns
88 75.2 482 75.9 0.03ns 0.27ns 0.22ns
84 35.3 509 38.3
21 25.0 135 26.5 0.09ns 0.0ns 6.21*
60 71.4 381 74.9 0.44ns 2.03ns 0.79ns
Figure 2 Percentage of children referred before 36 months of age by type of 
referrer, period and region
apcw QGP/MS H MHCS / ILD
Note. M issing  Va lue  =  4; PCW  =  P rim ary Care W o rke r (tra ined  ty p e  o f  referrer in fo llo w -u p  period  in e x p e rim e n t 
reg ion); GP =  G enera l P rac tit ioner; MS = M ed ica l Specialist; MHCS = M e n ta l H ealth  Care Service; ILD =  In s titu t io n  
fo r Language D e v e lo p m e n t
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As expected, and as shown in Figure 2, more referrals of children aged 0-2 years in the 
experimental region were made by primary care workers (professionals exposed to the 
training programme) during the follow-up period than at baseline. However, in the 
control region other medical professionals remained the core referral group.
Change in mean age at ASD diagnosis
The primary outcome variable, the mean age at ASD diagnosis, dropped dramatically in 
the follow-up period in the experimental region but remained relatively stable in the 
control region (see Table 2). There was a significant difference of -21.0 months (95% 
Confidence Interval = -32.4 - -9.6 months, p<.001) between the experimental and control 
region from baseline to follow-up. This was considered a clinically meaningful result as 
the change in mean age was >12 months. Corrected for potential confounders, such as 
type of ASD diagnosis, sex, and IQ, the difference was -16.5 months (95% Confidence 
Interval = -28.6 - -4.3 months, p<.01).
Change in proportion of children diagnosed before 36 months
The secondary outcome variable, the proportion of children diagnosed before 36 
months, was similar in the two regions at baseline (see Table 3). However, during the 
follow-up period in the experimental region, the proportion of children diagnosed with 
ASD before 36 months increased by 22.4%, whereas in the control region this proportion 
decreased by 1.7% (see Table 3). The binary logistic regression model with an interaction 
term defined as region x period showed that for the experimental region the Odds Ratio 
of the follow-up versus baseline period was significantly higher than for the control 
region (9.4, 95% Confidence Interval = 2.1-41.3, p<.01). Corrected for potential confounders 
such as type of ASD diagnosis, sex, and IQ, this Odds Ratio was 9.0 (95% Confidence 
Interval = 1.3-61.4, p<.05).
IQ, age, and ASD diagnoses
The level of cognitive functioning within a certain type of ASD diagnosis (autism or 
non-autism ASD) was similar in the two regions at both times and across age groups (see 
Table 4), as all X2-values were not significant (p>.05). Moreover, of the children aged 0-2 
years referred for clinical assessment during the follow-up period in the experimental 
region and diagnosed with ASD, 67% (90/135) had autism and 33% (45/135) had 
non-autism ASD. Most children in this specific age group and diagnosed with autism 
had mental retardation (IQ<70; 75-87%), whereas in the same age group children with 
non-autism ASD were higher functioning (X2(2) = 45.95, p<.001). The same results were 
found for children aged 0-2 years referred in the baseline period in the experimental
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Table 2 (Difference in) mean age in months at ASD diagnosis
Baseline 
mean age (SD)
Follow-up 
mean age (SD)
Difference in mean 
age (95% - CI)
p
Experimental region 82.9 (36.4) 63.5 (36.9) -19.5 (-28.5 - -10.5) < .001
Control region 82.9 (29.7) 84.4 (31.5) 1.5 (-5.7 - 8.8) .68
Note. CI =  C o n fid e n c e  In te rva l 
M iss ing  V a lue  C o n tro l reg io n  = 3%
Table 3 Proportion of children newly diagnosed with ASD younger than 36 months 
and Odds Ratios for the difference between follow-up and baseline by region
Baseline Follow-up OR (95% - CI) 
Follow-up - Baseline
p
Experimental region 6.3% 28.7% 6.04 (2.37 - 15.39) < .001
Control region 4.7% 3.0% .64 (.20 - 2.02) .47
Note. CI =  C o n fid e n c e  In te rva l; OR = O dds Ratio 
M iss ing  V a lue  C o n tro l reg io n  = 3%
3
region (X2(2) = 6.52, p<.05), and in the follow-up period in the control region (X2(2) = 6.77, 
p<.05), but not in the baseline period in the control region, which was probably due to 
the limited size of this sub sample (X2(2) = 2.63, p>.05).
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Table 4 Intelligence Quotient by age at referral (new cases) and by type of ASD diagnosis, 
period and region
Experimental region
Baseline Follow-up
Aut Non-Aut ASD Aut Non-Aut ASD
n (%) n (%) n (%) n (%)
Age at referral
0 - 2 yearsa (n=176)
< 70 7 (78) - 78 (87) 14 (31)
70-89 2 (22) 1 (50) 10 (11) 16 (36)
> 90 - 1 (50) 2 (2) 15 (33)
3 yearsb (n=97)
< 70 3 (60) 1 (14) 13 (52) 4 (20)
70-89 1 (20) 1 (14) 3 (12) 6 (30)
> 90 1 (20) 5 (72) 9 (36) 10 (50)
4 - 7 yearsc (n=292)
< 70 3 (27) - 11 (27) 1 (2)
70-89 3 (27) 2 (15) 13 (32) 14 (33)
> 90 5 (46) 11 (85) 17 (42) 27 (65)
8 - 11 yearsd (n=197)
< 70 1 (12) 1 (8) 4 (21) 2 (5)
70-89 4 (50) 4 (34) 4 (21) 11 (28)
> 90 3 (38) 7 (58) 11 (58) 26 (67)
Note. A u t = Autism; N on-Aut ASD = Non-Autism  ASD; Missing values are in addition to  the n presented. 
aMissing Value = 24; bMissing Value = 27; cMissing Value = 86; dMissing Value = 49.
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Control region
Baseline Follow-up
Aut Non-Aut ASD Aut Non-Aut ASD
n (%) n (%) n (%) n (%)
1 (50) - 9 (75) 3 (25)
- 1 (25) 2 (17) 3 (25)
1 (50) 3 (75) 1 (8) 6 (50)
1 (50) - 3 (30) 8 (32)
1 (50) 1 (33) 4 (40) 6 (24)
»
- 2 (67) 3 (30) 11 (44)
3 (60) 5 (16) 8 (53) 17 (13)
1 (20) 9 (28) 4 (27) 30 (22)
1 (20) 18 (56) 3 (20) 86 (65)
- 2 (14) 5 (50) 17 (18)
- 5 (36) 3 (30) 24 (26)
1 (100) 7 (50) 2 (20) 53 (56)
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Discussion
This study describes an integrated programme, based on the two stage-screening 
approach of Filipek et al. (1999), for the early detection of ASD. During follow-up in the 
experimental region, the mean age at ASD diagnosis was significantly, and meaningfully, 
lower than at baseline or compared with the control region. Moreover, the proportion of 
ASD diagnoses made in children younger than 3 years increased in the experimental 
region compared with the control region, and most of the referrals for ASD evaluation 
were made by trained primary care workers as opposed to non-specific referrers in the 
control region.
The mean age at ASD diagnosis of 63.5 months found in this study is still quite old 
compared to the mean age at ASD diagnosis reported in other studies (range 29-53 
months; Chakrabarti et al., 2005; Holzer et al., 2006; Koegel et al., 2006). However, 
differences remain hard to interpret, because results greatly depend on the upper age 
limits in those studies. Our study included children up to 12 years of age, but other 
studies were not very explicit about the age ranges included. Nevertheless, convincingly 
supportive to the effectiveness of the integrated early detection programme described, 
we found that almost 30% of the children from the experimental region diagnosed with 
ASD during the follow-up period were younger than 36 months.
Holzer et al. (2006) reported that the improvements in earlier detection achieved 
with their Practice Parameters programme were not sustained 2 years later. As their 
programme is comparable to ours in many ways (e.g., based on training of relevant 
primary care workers, use of a specific screening tool and standardized diagnostic 
measures), it is probably important to ensure that primary care professionals keep up to 
date and remain motivated, so that this improvement in early diagnosis of ASD is 
sustained.
The results of our study suggest that the increase in the number of children diagnosed 
at an early age is associated with their level of cognitive functioning. In line with previous 
research, the advantage of stimulating the earlier detection and diagnosis of ASD 
apparently lowers the age of ASD diagnosis predominantly in low functioning cases, so 
that higher functioning children with ASD are still likely to be detected and diagnosed 
later. The finding that about 75-87% of the children referred before 36 months with 
narrowly defined autism had mental retardation (IQ<70) is consistent with the findings 
of Baird et al. (2006): they reported IQ rates below 70 in 73% of the cases meeting the 
narrow definition of childhood autism.
Unexpectedly, and despite the use of comparable diagnostic assessment procedures 
performed by similarly qualified health professionals, there were diagnostic differences
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between the two regions. Both at baseline and during the follow-up period relatively 
more children were diagnosed with autism than with PDD-NOS in the experimental 
region, whereas PDD-NOS was the main diagnosis in the control region. Thus, between 
regions, there could be differences in assigning some diagnoses in the interface to either 
autism or PDD-NOS. However, this does not detract from the finding that the diagnosis 
of ASD occurred earlier after implementation of the integrated early detection 
programme.
Some aspects concerning the potential large-scale implementation of the integrated 
early detection programme should be mentioned. In our view, the early detection of ASD 
is undoubtedly facilitated by a well-functioning primary care system providing general 
developmental surveillance and easy accessible additional care. However, barriers to the 
implementation of the programme can be expected at different levels (Dosreis et al., 
2006; Grol & Grimshaw, 2003; Holzer et al., 2006; Pinto-martin, Dunkle, Earls, Fliedner, & 
Landes, 2005; Zwaigenbaum et al., 2007). At an organizational level, lack of reimbursement 
and lack of time to administer and interpret the screening instruments may hinder 
programme implementation. At a professional level, disagreement over 'cookbook' 
guidelines may be involved, as well as low expectations concerning results, unfamiliarity 
with screening instruments and procedures, inconsistent knowledge about ASD among 
primary care providers, and fear of positive results. At a patient level, resistance to asking 
for help and late or non-compliance may be an obstacle to the early detection and 
diagnosis of ASD (Dietz, Swinkels, Van Daalen, Van Engeland, and Buitelaar, 2007).
A limitation of this study is that results cannot be generalized to other regions and 
countries, given the possible differences in local health care services. Moreover, there 
may be differences in attitude towards early diagnosis, in healthcare-seeking behaviour, 
and in referral. Because the outcome data were collected while the programme was 
ongoing, it has yet to be determined whether the improvements in early diagnosis are 
sustained in the long term.
Conclusion
In general, the results of this controlled study support those of earlier, uncontrolled, 
studies showing that the availability of an early identification tool and primary care 
workers' knowledge of early signs of ASD, and ongoing involvement in a screening 
programme can lead to earlier detection, referral, and diagnosis of ASD. If such a 
programme is to be implemented, then it is essential that there are follow-up services 
and facilities for children who are at risk of ASD and appropriate autism-specific
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interventions for parents and children at the ages being screened (Pivalizza, 2007). In our 
study, if an early diagnosis was made, regardless of the type of diagnosis, all children and 
their parents were brought into contact with treatment and counselling facilities. Further 
implementation of Filipek et al.'s (1999) guidelines should be combined with additional 
research to justify the need for early detection of ASD by validating the evidence-base 
for early interventions. Special attention should be given to specific risk groups, such as 
the children of parents who choose not to participate in screening programmes and/or 
diagnostic assessments for the early diagnosis of ASD or other developmental 
disorders.
Key Points
• This paper describes an integrated programme to improve the early detection 
of ASD by translating guidelines as suggested by Filipek et al. (1999) into 
clinical practice.
• Programme efficacy was tested in a large controlled study involving two 
regions with baseline and follow-up measurements over 4 years.
• Training primary care workers to recognize early signs of autism and to use an 
early screening tool for ASD (ESAT) is necessary to achieve earlier detection 
of ASD.
• This paper is important for advancing health policy regulations and in guiding 
the development of training relevant professionals.
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#CHAPTER 4
Abstract
Several instruments have been developed to screen for autism spectrum disorders (ASD) 
in high-risk populations. However, few studies compare different instruments in one 
sample. Data were gathered from the Early Screening of Autistic Traits Questionnaire, Social 
Communication Questionnaire, Communication and Symbolic BehaviorScales-Developmen- 
tal Profile, Infant-Toddler Checklist and key items of the Checklist for Autism in Toddlers in 
238 children (mean age = 29.6 months, SD = 6.4) at risk for ASD. Discriminative properties 
are compared in the whole sample and in two age groups separately (8-24 months and 
25-44 months). No instrument or individual item shows satisfying power in discriminating 
ASD from non-ASD, but pros and cons of instruments and items are discussed and 
directions for future research are proposed.
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In the last 15 years great efforts have been put into developing methods and instruments 
for earlier detection of Autism Spectrum Disorder (ASD). Research projects show that 
earlier identification of children with ASD is indeed feasible (Charman & Baird, 2002). 
Two models for early detection of ASD prevail in the field. The first model includes a 
systematic population screening (first-level screening), in which autism-specific screeners 
are applied to all children at certain ages (e.g. 18 and 24 months of age), e.g. by primary 
care providers in conjunction with routine developmental surveillance. This population 
screening is advocated by the American Academy of Pediatrics (Johnson, Meyers, & the 
Council on Children with Disabilities, 2007). The second model includes a two-stage 
screening approach, in which a specific screening instrument for ASD is only applied to 
children showing a deviant developmental path at a routine developmental surveillance 
(second-level screening). Such an approach is recommended in the Practice Parameters 
endorsed by the American Academy of Neurology and Child Neurology Society (Filipek 
et al., 2000).
Two screening instruments have been evaluated in large unselected population 
samples. These first-level screening instruments are the Checklist for Autism in Toddlers 
(CHAT; Baron-Cohen, Allen, & Gillberg, 1992; Baron-Cohen et al., 2000) and the Early 
Screening of Autistic Traits Questionnaire (ESAT; Dietz, Swinkels, Van Daalen, Van Engeland, 
& Buitelaar, 2006; Swinkels et al., 2006). The CHAT was developed in order to prospectively 
identify autism at 18 months of age in a general population sample (Baron-Cohen et al., 
1992). This checklist is based on the assumption that early impairments of jo int attention 
skills are precursors of problems in developing a theory-of-mind functioning that is 
hypothesized to be a core deficit in autism later in life (Charman & Baron-Cohen, 2006). 
The CHAT assesses 'simple' pretend play and joint attention behaviours using parental 
report and health practitioner observation through direct testing. The ESAT was 
developed to prospectively identify autism as early as at 14 months of age in a general 
population (Dietz et al., 2006; Swinkels et al., 2006). Using an empirical bottom-up 
approach, potential screening items were selected from the literature and tested in a 
pilot study. This resulted in the development of a population-based pre-screening 
instrument, the 4-item ESAT, and a longer 14-item version of the ESAT for use in 
populations at high-risk because either screened positive on the 4-item ESAT or 
determined by other means to be at high risk.
Several other autism-specific screening instruments have been developed and 
further studied in recent years. Examples of these screening instruments are the 
Modified-CHAT (M-CHAT; Robins, Fein, Barton, & Green, 2001), the Social Communication 
Questionnaire (SCQ; Berument, Rutter, Lord, Pickles, & Baily, 1999; Rutter, Baily, & Lord,
2003), the Screening Test for Autism in Toddlers (STAT; Stone, Coonrad, Turner, & Pozdol,
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2004), and the Pervasive Developmental Disorders Screening Test-II (PDDST-II; Siegel, 2004). 
A common characteristic of most of these screening instruments is the inclusion of 
items on all three areas of impairment in ASD. The instruments vary, however, (a) in terms 
of coverage of other symptom areas, (b) in terms of the age at which they are to be 
administered, (c) as to whether they are to be used as a parent questionnaire or for direct 
observation by a professional (Bryson, Rogers, & Fombonne, 2003), and (d) as to whether 
they were originally intended and/or further studied as screens to be used in a general 
population (first-level screening), or in high-risk groups (second-level screening). For an 
overview of first- and second-level screening instruments, see Johnson et al., (2007; p. 
1200-1201).
So far, little research has been completed on comparing the properties of different 
screening instruments at an early age within the one and the same sample. In addition, 
empirical evidence with regard to the use of different items for children at different ages 
is limited. Studies with the CHAT showed that items on pretend play and jo int attention 
are important in screening children aged 18 months (Baron-Cohen et al., 1992, 2000), 
whereas findings of the ESAT studies revealed that at 14 months of age items related to:
(a) direct smiling (smile directed to others), (b) reacting when spoken to, and (c) interest 
in other people, are most predictive for ASD (Dietz et al., 2006; Swinkels et al., 2006).
The aim of the current study is to compare the properties of several different 
screening instruments for ASD and the discriminative value of their individual items 
used in the same sample of high-risk pre-school children (8-44 months). Special attention 
will be given to the influence of age on the usefulness of the different instruments as a 
whole and at item level. For this comparison, we opted for two autism-specific screening 
instruments, namely the ESAT and the SCQ. The SCQ is a screening instrument for autism 
to be completed by parents or caregivers, which was designed for individuals aged 4 
years and older. It is based on the Autism Diagnostic Interview-Revised (Lord, Rutter, & Le 
Couteur, 1994). Until now little is known about the applicability of the SCQ in a younger 
population (Berument et al., 1999). We added a more general instrument for screening of 
communication and symbolic behaviour in young children: the Communication and 
Symbolic Behavior Scales-Developmental Profile, Infant-Toddler Checklist (CSBS-DP; 
Wetherby & Prizant, 2002). Furthermore, particular attention was given to the use of the 
CHAT-key-concepts (joint attention and pretend play).
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Method
Participants
The study sample included 238 children who were considered to be at risk for ASD 
because of either screen positive results on the ESAT 14-items (n = 208) or, when screen 
negative on the ESAT, because of sufficient clinical concern (n = 30). We had organised 
educational lectures to professionals in the region on recognising early signs of autism 
and on the use of screening questions. The inclusion into the study was as follows. 
Primary care workers, wishing to refer a child for assessment of ASD, were first required 
to complete the ESAT (with the assistance of the parents). Children who had a positive 
screen with the ESAT were always invited for further assessment. If a child screened 
negative with the ESAT, the referring professional had to provide additional information 
showing the child to be at high risk (either based on their own observations or based on 
parental comments). Children included in this study were referred to the child psychiatry 
outpatient unit in Nijmegen for further evaluation between October 2003 and April 
2007. Forty-six children were 24 months or younger at screening (76% ASD), with the 
majority of them being between 18 and 24 months old. Hundred-ninety-two children 
were between 25 and 44 months old at screening (65% ASD). No difference in IQ on a 
group level was found between the younger and older participants (t(232) = -1.417, 
p>.05). Seventy-eight percent was male. Ninety percent had a Dutch Caucasian 
background, while 10 percent came from non-western ethnic minorities. Parental 
education level was more or less normally distributed. For the purpose of this article 
only children whose parents had completed all questionnaires were included in the 
analyses. Description of the primary diagnoses, age at screening and IQ scores are 
summarised in Table 1. On average, diagnosis was established 3.5 months (SD = 1.6) after 
screening.
Diagnostic protocol
The assessments included a standardized parent-child play observation (Emotional 
Availability Scales; Biringen, Robinson, & Emde, 2000), a clinical psychiatric examination, a 
standardized behaviour observation using the Autism Diagnostic Observation Schedule- 
Generic (ADOS-G; Lord et al., 2000) and a structured and standardized parent interview, 
the Autism Diagnostic Interview-Revised (ADI-R; Lord et al., 1994; Le Couteur, Lord, & Rutter, 
2003). All assessments were performed and administered by certified child psychologists 
or psychiatrists. The child's cognitive abilities were measured with the Mullen Scales of 
Early Learning (MSEL; Mullen, 1995) in 62% of the cases or the Psychoeducational 
Profile-Revised (PEP-R; Schopler, Reichler, Bashford, Lansing, & Marcus, 1990) in 38% of the
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Table 1 Description of participants' primary diagnoses, age in months at 
screening and IQ scores
Diagnostic category
Autism Spectrum Disorder (ASD)
Autism
PDD-NOS
Asperger's syndrome 
Rett's syndrome 
Psychiatric disorder -  other
Language Disorder 
ADHD
Mental Retardation (without ASD)
ODD / Behaviour disorder NOS 
Mood disorder 
Anxiety disorder 
Reactive attachment disorder 
DC: 0-3 (e.g. regulation disorder or developmental phase problem) 
No problem 
Total
8-24
months
28
6
0
1
3
3
0
0
0
0
2
1
2
46
25-44
months
75
46
4
0
20
10
12
8
4
2
0
11
0
192
aMissing value = 4
N
cases. In this study, IQs based on the PEP-R were calculated as follows: (developmental 
age in months / chronological age in months) * 100. Language abilities were examined 
using the Reynell test for language comprehension (Van Eldik, Schlichting, Lutje Spelberg, 
Van der Meulen, & Van der Meulen, 1995) and a Dutch test for language production 
(Schlichting, Van Eldik, Lutje Spelberg, Van der Meulen, & Van der Meulen, 1995) or a 
Dutch pre-verbal speech test (NNST; Zink & Lembrechts, 2000), measuring pre-verbal 
skills like imitation, social babbling, and use of simple gestures.
Measures
The ESAT was part of the referral procedures. Parents filled out two additional 
questionnaires during the clinical assessments: the SCQ (Berument et al., 1999; Rutter et
78
#
#C O M PAR AT IVE  ANALYSIS  OF ASD  SCREEN ING  IN STRU M EN TS
Age in months at screening IQa
Mean SD Min Max Mean SD
28.0 6.3 8 41 55 16
31.5 5.5 18 40 80 18
37.5 4.2 33 43 127 17
12.0 - 12 12 49 -
33.0 6.2 19 44 100 17
17.0 2.8 15 19 99 29 
29.6 6.4 8 44  71 24
al., 2003) prior to the ADI(-R) interview and the CSBS-DP Infant-Toddler Checklist 
(Wetherby & Prizant, 2002). These questionnaires only served research purposes and 
were not used in diagnostic evaluations.
The ESAT (Dietz et al., 2006; Swinkels et al., 2006) consists of 14 easy-to-administer 
items measuring early social-communication skills, play and restricted and repetitive 
behaviour (e.g. eye-contact, facial expressions, interest in others, varied play and sensory 
interest), to be answered with yes or no. Children failing three or more items are 
considered at risk for ASD.
The SCQ, originally named the Autism Screening Questionnaire (ASQ), is a 40-item 
parent questionnaire designed and validated for use with individuals aged 4 and older 
(Berument et al., 1999; Rutter et al., 2003). The items are based on the ADI-R (Lord et al.,
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1994). Each item is checked as yes or no, and assigned a point rating of 1, indicating 
presence of abnormal behaviour or absence of normal behaviour, or 0 indicating typical 
behaviour. Item-1 is not included in the scoring, but determines if the child has enough 
language to score items on abnormalities in language. If the child is nonverbal, items 2 
to 7 are left out. The cut-off for ASD is established at 15, but for younger children a 
cut-off of 11 has also been suggested (Allen, Silove, Williams, & Hutchins, 2006; Corsello 
et al., 2007).
The CSBS-DP is a standardized more general screening tool with three components 
designed for screening and evaluation of communication and symbolic abilities of 
infants and toddlers (Wetherby & Prizant, 2002). We only used the parent-questionnaire 
component (Infant-Toddler Checklist), to be referred to further as "CSBS-DP", that 
measures skills from three composites: (a) Social (emotion, eye gaze and communication), 
(b) Speech (sounds and words) and (c) Symbolic (understanding and object use) and asks 
about developmental milestones. Nineteen of the 24 items have the answer options: not 
yet (0 points), sometimes (1 point) and often (2 points). The remaining questions are on 
how many questions (e.g., about how many words or phrases does your child understand 
without gestures?) with 0 points if none, and 1 to 4 points for items containing number 
choices. The higher the cumulative score the lesser the chance of being at risk for ASD. 
Norms are available by one-month intervals, from 6 up to and including 24 months.
The CHAT (Baron-Cohen et al., 1992) was not administered in its original form. Only 
three questions representing the main concepts of the CHAT included in the SCQ (item 
22: protodeclarative pointing) and the CSBS-DP (item 4: gaze following and item 24: pretend 
play) were taken into consideration. These items will be referred to as the "CHAT-key- 
items". If a child failed on all three items, he/she was considered to be at high-risk for 
autism. Children who failed on protodeclarative pointing but were not included in the 
high-risk group were predicted to be at medium risk for autism.
Data analysis
For each screening instrument group differences in mean sum scores between the 
youngest (8-24 months at screening) and oldest age group (25-44 months at screening) 
and between children with different diagnoses (Autism, ASD-other and non-ASD) were 
established using univariate analyses of variance with post-hoc analyses (with standard 
Bonferonni correction) and t-tests. Level of significance was defined as p <.05.
To assess and compare the discriminative power of the screening instruments in 
distinguishing ASD-subjects from non-ASD-subjects in the total and separate age 
groups, different indices of diagnostic accuracy (outcome measures) were calculated as 
shown in Table 2. Also, Receiver-Operator-Characteristic (ROC) Area-Under-the-Curve
80
#
#C O M PAR AT IVE  ANALYSIS  OF ASD  SCREEN ING  IN STRU M EN TS
(AUC) analyses were run, in order to investigate the ability of the instruments to predict 
the presence of ASD diagnoses. A ROC curve can be drawn by plotting the sensitivity 
(Se) against 1 -the specificity (1-Sp) for every potential cut-off score of a test. The 
discriminative potential of a test increases as the curve comes closer to the upper left 
corner of the diagram. If the curve touches the ultimate upper left corner, sensitivity and 
specificity are 100%. The AUC is used as a measure for the discriminative potential of a 
diagnostic test, or in our case, a screening instrument. Only AUCs of .80 or higher indicate 
a reasonable to good concordance between the scores of the screen and the golden 
standard diagnosis.
Table 2 Calculation of test parameters
Screen result True clinical diagnosis
Diagnosis present (ASD) Diagnosis not present 
(non-ASD)
Total
Screen positive A B A+B
Screen negative C D C+D
Total A+C B+D N (A+B+C+D)
Note. Sensitivity (Se) = A / (A+C), Specificity (Sp) = D / (B+D), Positive Predictive Value (PPV) = A / (A+B), Negative Predictive 
Value (NPV) = D / (C+D)
In the item analyses, SCQ-items that are not applicable to nonverbal children were 
treated as missing values. Replacing all missing values by a score based on the number 
of positive-for-autism responses divided by the number responded to (a method 
suggested by Eaves, Wingert, & Ho, 2006) did not result in different outcomes neither for 
the verbal nor for the nonverbal children at two different cut-off scores (11 and 15). 
Hence, in further analyses missing values were disregarded. With reference to the 
CSBS-DP, for children older than 24 months of age the American 24-months norms were 
used, as norms are not available for children older than 24 months. In establishing the 
AUCs, CSBS-DP-total-scores were coded reversely.
To establish and compare the usefulness of individual screening items, the same 
indices of diagnostic accuracy were calculated for each item in all age groups (total age 
group, 8-24 months, 25-44 months) as was done for the whole instruments. In addition, 
we calculated Phi-values, a measure of association of two variables calculated from 2x2 
tables (Siegel & Castellan, 1988, p.232). Phi-values represent Chi-squared values corrected
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for the number of observations, with values varying between -1 and +1 that can be 
interpreted with the same rule of thumb that is used for correlation coefficients (-1.0 to 
-0.7 strong negative association, -0.7 to -0.3 weak negative association, -0.3 to +0.3 little 
or no association, +0.3 to +0.7 weak positive association, +0.7 to +1.0 strong positive 
association). As the CSBS-DP items have three or more answering options, they had to be 
dichotomized in order to make calculating the Phi-values and the indices of diagnostic 
accuracy possible. For items with three answering options the measures were calculated 
with 'not yet and sometimes' versus 'often' and with 'not yet' versus 'sometimes and 
often'. Likewise, for the how many questions measures were calculated for different 
combinations of answering options.
Results
Differences in mean sum scores between diagnostic categories and age groups
Table 3 shows mean sum scores per screening instrument for the three diagnostic 
groups and different age groups. As expected, children with the core syndrome (autism) 
had the highest mean scores for the ESAT, SCQ and CHAT-key-items and the lowest mean 
score for the CSBS-DP, whereas non-ASD children had the lowest mean scores on the 
ESAT, SCQ and CHAT-key-items and the highest mean score on the CSBS-DP.
For the ESAT, mean sum scores did not differ between age groups or between 
diagnostic groups. For the SCQ no age effect was found, though mean sum scores did 
differ between diagnostic groups (F(2,232) = 12.18, p<.001). For the CSBS-DP and the 
CHAT-key-items diagnostic group effects were found (CSBS-DP: F(2,232) = 25.69, p<.001; 
CHAT-key-items: F(2,232) = 19.02, p<.001) as well as age effects (CSBS-DP: F(1,232) = 
26.06, p<.001; CHAT-key-items: F(1,232) = 12.13, p<.01). Age effects, as displayed in table 
3, represent younger children's lower mean scores on the CSBS-DP and higher mean 
scores on the CHAT-key-items in comparison with older children. Differences in mean 
scores among diagnostic groups are specified in the notes of Table 3. It should be noted 
that mean scores were found to differ between the autism and ASD-other group or 
between the autism and non-ASD group only. Yet no differences were found between 
the ASD-other group and the non-ASD group. In addition, differences in mean sum 
scores of verbal versus nonverbal children on the SCQ -not in table- were significant 
(t(236) = 2.87, p<.01), with a mean sum score of 14.82 (SD = 5.79; n = 123) for verbal 
children and a higher mean sum score of 16.99 (SD = 5.89; n = 115) for nonverbal 
children.
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Table 3 Mean scores (± SD) on the ESAT, SCQ, CSBS-DP and CHAT-key-items per 
age group for three different diagnostic categories
Autism ASD-other |Non-ASD
|n = 103 (SD) N = 57 (SD) N = 78 |(SD)
ESAT
age group 8-24 months 6.3 (3.3) 4.9 (2.6) 4.9 (1.8)
age group 25-44 months 6.0 (2.7) 5.9 (3.0) 5.2 (2.4)
total age group 8-44 months 6.1 (2.9) 5.7 (3.0) 5.2 (2.3)
SCQ
age group 8-24 months 18.9 b (5.9) 15.1 (5.6) 13.5 (5.9)
age group 25-44 months 18.2 ab (5.3) 14.6 (5.9) 13.5 (5.4)
total age group 8-44 months 18.4 a,b (5.4) 14.7 (5.9) 13.5 (5.4)
CSBS-DP
age group 8-24 months 23.6 b (11.5) 30..0 (12.0) 36.0 (13.5)
age group 25-44 months 31.0 ab (9.9) 42.0 (7.5) 43.2 (7.3)
total age group 8-44 months 29.0 ab (10.8) 40.5 (9.0) 42.2 (8.7)
CHAT-key-items
age group 8-24 months 1.9 (1.2) 1.1 (1.3) 0.9 (0.9)
age group 25-44 months 1.4 a,b (1.1) 0.4 (0.8) 0.3 (0.5)
total age group 8-44 months 1.5 a,b (1.1) 0.5 (0.9) 0.4 (0.6)
Note. Age groups are based on age at screening w ith the ESAT. On average, children were 2.6 months older (SD = 1.7) 
at the time of the SCQ and CSBS-DP filling out.
a Significant mean difference between Autism and ASD-other, p<.05 or better 
b Significant mean difference between Autism and Non-ASD, p<.05 or better
Analyses of whole instruments
The various indices of diagnostic accuracy of the different screening instruments are 
summarized in Table 4 for the total age group and for two different age groups 
separately.
The clinical significance of the various indices of diagnostic accuracy was evaluated 
by Cicchetti, Volkmar, Klin, and Showalter (1995) and established as: <0.70 = poor; 
0.70-0.79 = fair; 0.80-0.89 = good; 0.90-1.00 = excellent. Applying these criteria to the 
results in Table 4, not a single screening instrument, at the whole age range, or for the 
younger and older subgroups, demonstrated acceptable diagnostic accuracy for all four 
indices (Se, Sp, NPV, PPV). In fact, the most that occurred is that only two of the indices
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Table 4 Outcome measures of the three screening instruments and the
CHAT-key-items for the total group and for two age groups separately
Screening instrument N PPV NPV Se Sp AUC 9 5 %  Confidence 
interval (AUC)
Total age group: 8-44 months
ESAT 14-items (cut-off = 3) 238 0.68 0.37 0.88 0.14 0.58 0.50 - 0.65
SCQ (cut-off = 11) 238 0.71 0.47 0.84 0.28 0.67 0.60 - 0.74
SCQ (cut-off = 15) 238 0.79 0.48 0.66 0.64 0.67 0.60 - 0.74
CSBS - DP 238 0.78 0.50 0.71 0.59 0.73 0.66 - 0.80
CHAT key-items (H) 238 0.97 0.37 0.18 0.99 0.67 0.60 - 0.74
CHAT key-items (H + M) 238 0.88 0.45 0.48 0.87 0.67 0.60 - 0.74
Age: 8-24 months
ESAT 14-items (cut-off = 3) 46 0.75 0.17 0.86 0.09 0.61 0.44 - 0.77
SCQ (cut-off = 11) 46 0.79 0.43 0.89 0.27 0.71 0.54 - 0.88
SCQ (cut-off = 15) 46 0.84 0.40 0.74 0.55 0.71 0.54 - 0.88
CSBS - DP 46 0.84 0.63 0.91 0.45 0.74 0.57 - 0.90
CHAT key-items (H) 46 0.93 0.32 0.40 0.91 0.73 0.57 - 0.90
CHAT key-items (H + M) 46 0.88 0.40 0.66 0.73 0.73 0.57 - 0.90
Age: 25-44 months
ESAT 14-items (cut-off = 3) 192 0.66 0.42 0.89 0.15 0.57 0.49 - 0.65
SCQ (cut-off = 11) 192 0.68 0.48 0.83 0.28 0.66 0.58 - 0.74
SCQ (cut-off = 15) 192 0.77 0.49 0.63 0.66 0.66 0.58 - 0.74
CSBS - DP 192 0.76 0.49 0.66 0.61 0.71 0.64 - 0.79
CHAT key-items (H) 192 1.00 0.38 0.12 1.00 0.66 0.59 - 0.74
CHAT key-items (H + M) 192 0.88 0.45 0.42 0.90 0.66 0.59 - 0.74
Note. Age groups are based on age at screening w ith the ESAT. The 'sensitivity' and 'specificity' are related to the percentage 
of children about whom there is already some concern about ASD; since we have no information about the screen negative 
children who were not referred, and whether they are true or false screen negative, true sensitivity or specificity cannot be 
known. PPV = Positive Predictive Value; NPV = Negative Predictive Value; Se = Sensitivity; Sp = Specificity; AUC = Area-Under- 
the-Curve; H = using the High risk criteria; H + M = using the High and Medium risk criteria; Printed in bold = Indices 
of diagnostic accuracy with good to excellent values (Cicchetti et al., 1995).
meet the 0.70 minimum. In addition, whereas the AUCs of all instruments turned out to 
be poor to fair only (with values between 0.58 and 0.74), none of the existing screening 
instruments seemed to have satisfactory discriminative power in differentiating between 
ASD and non-ASD in a high-risk population at a very young age. Also, the use of PPVs is 
limited as the base-rate of ASD in the total sample is high (0.67 in the total age group).
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However, separate test properties for different measures showed certain strengths. With 
respect to the total age group and the oldest age group the sensitivity of the ESAT and the 
SCQ using a cut-off of 11 was high, ranging from 0.83 to 0.89. The PPV and specificity in 
these groups were especially high for the CHAT-key-item (using both the high-risk criteria 
alone and in combination with the medium-risk criteria), with outcome measures 
ranging from 0.87 to 1.00. With respect to the youngest age group, the sensitivity of the 
ESAT and SCQ with a cut-off of 11 was also high (0.86 and 0.89 respectively), whereas the 
sensitivity of the CSBS-DP in this age group appeared to be very high as well: 0.91. As in 
the total and oldest age group, the PPV of the CHAT-key-items in the youngest age group 
had high scores, using the high-risk criteria as well as the high- and medium-risk criteria 
together (0.93 and 0.88 respectively). But the specificity in this young age group was 
substantially lower than in the oldest age group when the high- and medium risk criteria 
are used in combination (0.73). The specificity of the CHAT-key-items using the high-risk 
criteria alone was 0.91. In addition, for this youngest age group the PPV of the SCQ using 
a cut-off of 15 and of the CSBS-DP were notably high, namely 0.84 each.
Analyses of single items
Table 5 includes Phi-values and indices of diagnostic accuracy (PPV, NPV, Sensitivity and 
Specificity) for all individual items in the whole age group. The same measures were 
calculated for the two age groups separately, but are not presented in the table.
In sum, in all age groups a considerable number of associations between item 
classification and clinical diagnosis, as expressed by Phi-values are significant but weak 
(with a maximum of 0.35). In addition, the indices of diagnostic accuracy demonstrated, 
that also at the level of individual screening items, neither in the total age group nor in 
the two age groups separately, any of the items reached the 0.70 minimum for all four 
indices (Se, Sp, NPV, PPV; Cicchetti et al., 1995). However, various items did show specific 
strengths. In general, specificities of items appeared stronger than sensitivities. Overall, 
NPVs were poor while the PPVs showed higher values, but are, yet again, of limited value, 
as the base-rate of ASD is high.
As indicated by the relatively strongest Phi-value-based associations, items on jo int 
attention skills, like 'Attracting attention' (CSBS-DP 5, 6, & 14), 'Showing', 'Giving', and 
'Directing attention' (ESAT 9, SCQ 28, CSBS-DP 8, 9, & 10) and like 'Following attention' 
(CSBS-DP 4) performed relatively well. Items indicating reciprocal social interaction like 
'Eye gaze' (SCQ 26), 'Checking' (CSBS-DP 2), 'Directing smile to others' (ESAT 12, CSBS-DP
3), 'Interest in children or adults' (ESAT 10, SCQ 36), and 'Offering comfort' (SCQ 31) as well 
as items about use of gestures, like 'Nodding to mean "Yes"' (SCQ 24), 'Head shaking to 
mean "No"' (SCQ 25), 'Pointing' (SCQ 22), and 'Waving bye-bye' (CSBS-DP 11) stood out as
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Table 5 Outcome measures of all individual items of the three screening instruments 
and the CHAT-key-items for the total group
Phi PPV NPV Se Sp
ESAT
1 Interest in d iffe ren t toys -0.05 0.56 0.32 0.18 0.78
2 Varied  p lay -0.13
*
0.63 0.24 0.62 0.25
3 Em otions unders tandab le -0.11 0.61 0.28 0.38 0.50
4 Reaction to  sensory s tim u li 0.01 0.68 0.33 0.42 0.59
5 Facial em o tiona l expressions 0.03 0.69 0.35 0.37 0.67
6 Eye contac t 0.10 0.71 0.39 0.68 0.42
7 A ttrac ts  a tten tio n 0.13 0.76 0.36 0.38 0.75
8 S tereo typ ica l m o vem en t 0.03 0.68 0.35 0.57 0.47
9 Show ing  and d irec ting  a tte n tio n 0.19
**
0.76 0.42 0.56 0.64
10 Interest in o th e r ch ild ren  o r adu lts 0.22
** 0.80 0.41 0.47 0.76
11 Likes cudd ling 0.02 0.68 0.34 0.48 0.54
12 Sm ile d irec ted  to  o thers 0.13
*
0.75 0.38 0.39 0.74
13 Enjoys social p lay 0.10 0.76 0.34 0.25 0.84
14 Reacts w h e n  spoken to 0.18
**
0.76 0.41 0.51 0.68
SCQ
Reciprocal Social Interaction
9 Inapp rop ria te  facial expression 0.13
*
0.77 0.38 0,30 0,82
10 Use o f o ther's body 0.11 0.74 0.37 0,39 0,73
19 Friends 0.11 0.69 0.44 0,85 0,24
26 Eye gaze 0.15
*
0.74 0.39 0,54 0,62
27 Social sm iling 0.05 0.71 0.33 0.29 0.76
28 Show ing  and d irec ting  a tte n tio n 0.19
** 0.83 0.38 0.32 0.86
29 O ffe ring  to  share 0.12 0.74 0.38 0.50 0.63
30 Seeking  to  share an jo ym en t 0.13 0.76 0.37 0.40 0.73
31 O ffe ring  com fo rt 0.26 *** 0.79 0.46 0.61 0.68
32 Q u a lity  o f social o ve rtu res 0.12 0.79 0.35 0.21 0.88
33 Range o f facial expression 0.15
* 0.82 0.36 0.23 0.89
36 Interest in ch ild ren 0.18 ** 0.76 0.40 0.49 0.69
37 Response to  o th e r C h ild ren 0.05 0.71 0.33 0.39 0.66
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Phi PPV NPV Se Sp
Restricted, Repetitive, Stereotyped Behaviour
7 Verba l rituals 0.18
*
0.60 0.59 0.77 0.39
8 C om pu ls ions and rituals -0.15
*
0.62 0.24 0.54 0.30
11 Unusual p reoccupations 0.16
*
0.76 0.39 0.47 0.69
12 R epetitive  use o f ob jec ts 0.26
***
0.77 0.47 0.68 0.60
13 C ircum scribed  in terests 0.09 0.73 0.36 0.36 0.73
14 Unusual sensory interests 0.09 0.74 0.35 0.27 0.81
15 Hand and fin g e r m annerism s 0.22
**
0.78 0.42 0.57 0.66
16 C om p le x  b od y  m annerism s 0.07 0.71 0.36 0.53 0.54
35 Im ag ina tive  p lay 0.10 0.71 0.38 0.49 0.69
Not in algorithm
17 Self in ju ry 0.03 0.70 0.33 0.33 0.70
18 Unusual a tta c h m en t to  ob jects -0.06 0.62 0.31 0.21 0.74
38 A tte n tio n  to  vo ice 0.11 0.73 0.37 0.53 0.58
CSBS-DP Infant-Toddler Checklist
Emotion an Eye gaze
1 U nders tandab le  em o tions 0.05
b
0.73 0.33 0.10 0.92
2 Checking 0.17
**b
0.71 0.53 0.91 0.21
3 D irec ting  sm ile  to  o the rs 0.14
*a 0.92 0.34 0.08 0.99
4 Fo llow ing  po inting* 0.25
***b 0.93 0.38 0.24 0.96
Communication
5 T ry ing  to  g e t a tte n tio n  in o rd e r to  
g e t he lp
0.14
*b 0.89 0.35 0.11 0.97
6 T ry ing  to  g e t a tte n tio n  o f o the rs 0.16
*a 0.84 0.35 0.13 0.95
7 M aking  o the rs  laugh 0.20
**b 0.80 0.40 0.44 0.77
8 D irec ting  a tten tio n 0.33
***b 0.88 0.44 0.46 0.87
Gestures
9 G iv ing 0.18
**a 0.82 0.36 0.23 0.90
10 Show ing 0.25
***b 0.85 0.40 0.40 0.86
11 W av ing  bye-bye 0.26
**a 0.89 0.38 0.25 0.94
12 Pointing 0.28
***b 0.91 0.40 0.32 0.94
13 N odd ing  to  m ean 'yes' 0.33
***b
0.74 0.64 0.90 0.36
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Table 5 Continued
39 Im ag ina tive  p lay w ith  peers 0.10 0.69 0.42 0.81 0.27
40 G roup  p lay 0.16
*
0.72 0.45 0.77 0.38
Communication
2 Conversa tion -0.23
*
0.63 0.58 0.66 0.55
3 S te reo typed  u tterances -0.07 0.51 0.42 0.67 0.27
4 Inapp rop ria te  questions 0.01 0.55 0.46 0.09 0.91
5 P ronoun reversal -0.05 0.50 0.48 0.28 0.68
6 Neo log ism s 0.01 0.54 0.47 0.38 0.63
20 Social chat 0.15
*
0.72 0.43 0.69 0.46
21 Im ita tion 0.21
** 0.82 0.40 0.39 0.82
22 Poin ting  to  express in te res tx 0.34
*** 0.88 0.44 0.48 0.87
23 Gestures 0.03 0.68 0.35 0.69 0.34
24 N odd ing  to  m ean 'yes' 0.35
***
0.79 0.55 0.77 0.58
25 Head shaking  to  m ean 'no' 0.23
***
0.79 0.43 0.55 0.69
34 Im ita tive  social play 0.08 0.72 0.36 0.42 0.66
Note. The 'sensitivity' and 'specificity' are related to the percentage of children about whom there is already some concern about ASD; since 
we have no information about screen negative children who were not referred, and whether they are true or false screen negative, true 
sensitivity or specificity cannot be known. Printed in bold = Indices of diagnostic accuracy with good to excellent values (Cicchetti et al. 1995). 
*p<.05; **p<.01; ***p<.001
a "sometimes" = positive for autism, in other words: "not yet" and "sometimes" versus "often" 
b "sometimes" = negative for autism, in other words: "not yet" versus "sometimes" and "often" 
c "none to 8" versus "more than 8" 
x CHAT-key-item
relatively good discriminating items. Furthermore, items like 'Reacting when spoken to' 
(ESAT 14) and 'Imitation' (SCQ 21) and items indicating understanding and use of words 
or sounds in verbal communication (SCQ 2 & 20, CSBS-DP 15, 16, 17, 18, & 20) did relatively 
well. Finally, some items on play (ESAT 2, SCQ 40, CSBS-DP 24) and use of objects (ESAT 1, 
CSBS-DB 22 & 23) and some on restricted, repetitive and stereotyped behaviour (SCQ 7, 8, 11, 
12, & 15) showed relatively good discriminating value.
In the item analyses of all instruments, the oldest age group (25-44 months) was 
virtually similar to the total age group. For the youngest age group (8-24 months), more 
'mature' jo int attention skills like 'Showing and directing attention' have obviously less 
discriminative value than 'earlier' jo int attention skills like 'Following attention' (CSBS-DP
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14 Using w o rds/sounds to  get 
a tte n tio n
0.21 **a 0.94 0.35 0.11 0,99
15 String ing  sounds 0.27 ***a 0.80 0.46 0.63 0.66
16 Using consonan t sounds 0.19
**c
0.73 0.45 0.72 0.47
Words
17 Use o f m ean in g fu lly  w o rds 0.29 ***b 0.92 0.41 0.31 0.95
18 P u tting  tw o  w o rds  to g e th e r 0.33 ***b 0.86 0.45 0.51 0.83
Understanding
19 A tte n tio n  to  vo ice 0.10
b 0.90 0.34 0.06 0.99
20 U nders tand ing  language  w ith o u t 
gestures
0.18 **b 0.87 0.37 0.21 0.94
Object use
21 Playing w ith  d iffe ren t toys 0.06
b 0.80 0.33 0.05 0.97
22 A pp rop ria te  use o f ob jec ts 0.22 **c 0.90 0.38 0.22 0.95
23 Stacking blocks 0.19 **b 0.91 0.37 0.15 0.97
i> 24 Im ag ina tive  p layx 0.19 **b 0.79 0.40 0.44 0.76
4) and 'Using words/sounds to get attention' (CSBS-DP 14). Whereas 'gesture-items' that 
were emphasized for the whole age-group performed relatively well in the youngest 
age group too, items that refer to reciprocal social interaction that discriminate specifically 
well in the youngest group are 'Interest in children or adults' (ESAT 10, SCQ 36) and 
'Checking' (CSBS-DP 2). Furthermore, 'Imaginative play'(CSBS-DP 24), 'Repetitive use of 
objects' (SCQ 12) and 'Hand and finger mannerisms' (SCQ 15) stood out as relatively good 
discriminating items in the very young children.
With regard to the CHAT-key-items, 'Following pointing' showed excellent specificity 
in all age groups, but sensitivity was very poor. 'Pointing to express interest' had excellent 
specificity in the total and oldest age group, fair specificity in the youngest age group,
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but poor sensitivity in all age groups. 'Imaginative play' was an item with good specificity 
and poor sensitivity in the oldest age group, but excellent sensitivity and poor specificity 
in the youngest age group.
Calculations on outcome measures using the 'best' SCQ-items, with positive and 
significant Phi-values only, and as summarized in Table 6, showed that using a selection 
of SCQ-items in general counts for improved specificity, with sensitivity remaining 0.75 
and above. For the youngest age group, the AUC of 0.88 (95% CI 0.77-0.99) using only 8 
items was surprisingly well.
Table 6 Outcome measures in different age groups for a selection of 'best' 
SCQ-items with significant and positive Phi-values
N Se Sp AUC 9 5 %  Confidence 
interval (AUC)
Total age group: 8-44 months
SCQ (16 itemsa, cut-off = 4) 238 0.89 0.33 0.74 0.68 - 0.81
SCQ (16 itemsa, cut-off = 5) 238 0.82 0.49 0.74 0.68 - 0.81
Age: 8-24 months
SCQ (8 itemsb, cut-off = 3) 46 0.91 0.55 0.88 0.77 - 0.99
SCQ (8 items,b cut-off = 4) 46 0.83 0.82 0.88 0.77 - 0.99
Age: 25-44 months
SCQ (15 itemsc, cut-off = 4) 192 0.83 0.45 0.74 0.68 - 0.81
SCQ (15 itemsc, cut-off = 5) 192 0.75 0.60 0.74 0.68 - 0.81
Note. Age groups are based on age at screening w ith the ESAT. Se = Sensitivity; Sp = Specificity; AUC = Area-Under-the-Curve. 
a Sixteen items included: 7, 9, 11, 12, 15, 20, 21, 22, 24, 25, 26, 28, 31, 33, 36 & 40 
b Eight items included: 12, 15, 22, 24, 25, 36, 37 & 39 
c Fifteen items included: 2, 9, 10, 12, 15, 20, 21, 22, 24, 25, 26, 28, 31, 33 & 36
Discussion
Strictly speaking, not one single screening instrument investigated appears to meet 
standards for a satisfactory prediction of an ASD diagnosis in our high-risk sample of 
very young children, as no instrument demonstrates acceptable diagnostic accuracy for 
all four indices (Se, Sp, PPV, NPV), at the whole age range, or for the younger and older 
subgroups. The balance between the sensitivity and specificity of the screens, as
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expressed by the AUCs, is fair at the most (Cicchetti et al., 1995). In addition to the general 
inaccuracy of the screens examined, none of the instruments performs clearly better 
than another in differentiating between ASD and non-ASD. However, it would be too 
simple and premature to dismiss all these instruments altogether, as each instrument 
shows specific strengths that should be considered in making decisions about which 
instrument to use for which purpose. Some caution in interpreting and comparing the 
results of the three screeners is warranted, as children were included in this study largely 
by screening positive on one of them (ESAT).
The value of a screening instrument based on its PPV needs to be viewed in the 
context of the base-rate of the condition studied. Since our study design had led to a 
high risk sample which included 67% ASD diagnoses, this consideration could easily lead 
to devaluating the PPV's found for the various instruments. Taking this into account, the 
ESAT PPV in the youngest age group was fair (0.75), whereas for the older age group it 
just did not reach the 0.70 threshold. The CHAT-key-items (high risk criteria) showed 
excellent PPV, while the performance of both the CSBS-DP and the SCQ was less 
satisfactory. Overall, the relatively high PPVs established in combination with the low 
NPVs for all instruments means that a positive screening result is very useful (a screened 
positive subject has a high chance of actually having ASD), while a negative screening 
result is not (a screened negative subject has a low chance of actually not having ASD).
With regard to sensitivities and specificities, in instruments developed for screening 
a certain condition in a high-risk population, only a minimum of cases with that condition 
can be missed. It may thus be substantiated that the sensitivity of a test is of more value 
than the specificity. As a consequence of the study design, we a priori expected higher 
estimates of the ESAT sensitivity and lower estimates of the sensitivity of the other 
screeners. However, for children of 24 months and younger our study showed the 
highest sensitivity for the CSBS-DP (0.91). This screener would therefore be a good choice 
in screening for ASD within this young age group. The ESAT and the SCQ (cut-off 11), 
both showing high sensitivity as well, could be perceived as good alternatives. In general, 
high sensitivities of screeners appeared in combination with low specificities, i.e. the 
proportion of false positives was high. However, the outcome for the CHAT-key-items 
was reversed; consistent with findings by Scambler, Rogers, and Wehner (2001), these 
items showed excellent specificity, especially in the oldest age group and using the 
high-risk criteria. As it combines a high specificity with a high PPV, the CHAT-key-items 
could be of use for clinicians and researchers wishing to exclude non-ASD subjects. 
Nonetheless, the outcomes relating to the CHAT-key-items should be interpreted with 
caution, because in our study the CHAT was not applied in its original form. In general, 
the strengths and weaknesses of the various instruments must be taken into consideration
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in deciding which instruments to use for which aim.
Considering the influence of age, in our study no big differences in discriminative 
power between instruments appeared in general, though the CSBS-DP seems more 
applicable to children aged 24 months and younger. The fact that norms for the CSBS-DP 
are only available until the age of 24 months, which made us decide to use the 24 months 
norms also for children up to 44 months of age, could have influenced outcome measures 
for the oldest age group.
Most children referred for further assessment were screen positive on the ESAT (87%). 
A minority was screen negative (13%), but was referred because of clinical concerns. 
Whereas about 67% (160 out of 238) indeed had ASD, and other non-ASD subjects all 
had substantial developmental problems that needed professional help, only two 
referred children appeared to function normally. Obviously, screening with the ESAT 
enables us to differentiate between normal and abnormal functioning in an age range 
from 8 to 44 months at least. In itself, this is a remarkable finding; the ESAT was originally 
developed for screening at 14 months, but also seems of value in older age groups.
With reference to the SCQ, there is an ongoing discussion in the literature about the 
optimal cut-off for young children. Consistent with previous research, our young sample 
scored lower on the SCQ than children roughly over 8 years tend to do (Allen et al., 2006; 
Berument et al., 1999; Corsello et al., 2007). Considering this optimal cut-off for young 
children, Corsello et al. studied the SCQ used as a secondary screening tool in a young 
age group (<5 years, N = 201). Using a cut-off of 15 they found a sensitivity of 0.68 with a 
specificity of 0.74. Using a cut-off of 11 would increase the sensitivity to 0.80, with 
specificity decreasing to 0.60. Allen et al. (2006) also used the SCQ as a secondary 
screening instrument with a cut-off of 15 and 11, and found a sensitivity of 0.56 and 0.89 
and a specificity of 0.29 and 0.29 respectively in a group of children aged 24-36 months 
(N = 16). In addition, Wiggins, Bakeman, Adamson, and Robins (2007) found a high 
sensitivity (0.89) together with a surprisingly high specificity (0.89) while using a cut-off 
of 11 in a clinical sample referred for early intervention (N = 37, age-range 17-45 months). 
In a recent study, Snow and Lecavalier (2008) suggested using a cut-off of 13. Applying 
this cut-off, they found a sensitivity of 0.85 and a specificity of 0.40 in a sample of 65 
children aged 30-70 months and referred for possible ASD. One can derive from our data 
that in the total age group (8-44 months) as well as in the separate age groups both 
sensitivity and specificity of the SCQ with a cut-off of 15 are poor. Using a cut-off of 11, 
sensitivity increases to 0.83 and above, depending on the age group, but specificity 
decreases to a very low level (0.27 or 0.28). When only a combination of items with 
positive and significant Phi-values (although these individual values indicate weak 
associations) is used as in the shorter version of the SCQ, this would help improving the
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specificity (with sensitivity remaining above 0.80) as compared to using the complete 
instrument, especially for the age group 8-24 months. Somewhat similar suggestions for 
improving the SCQ have been put forward by Eaves, Wingert, Ho, & Mickelson (2006). 
However, before the suggested alternatives can be used in clinical practice, these 
findings need to be replicated.
Another ongoing issue is about the exclusion of 6 items from the SCQ that are not 
applicable to nonverbal children. For example, Berument et al. (1999) found that 
removing these items for nonverbal children resulted in a statistically significant, but not 
meaningful difference for verbal and nonverbal individuals with ASD. They concluded 
that for the sake of simplicity, a cut-off of 15 would suit both verbal and nonverbal 
groups. However, Eaves et al. (2006) found that adjusting the total score for nonverbal 
children with a correction formula resulted in a better correlation between items and 
the total score, but changed the results of the screening only slightly (1 child changed 
categories). In general, as well as in the Corsello-study (2007), in our study nonverbal 
children scored higher on the SCQ than verbal children, even though they had missing 
data on 6 verbal items. An explanation for this finding could be that nonverbal children 
with ASD may show more severe features of ASD than verbal children. Anyhow, as 
Corsello et al. (2007) also suggest, lowering the cut-off score may be a more effective 
strategy than adjusting scores in order to account for the skipped items for nonverbal 
children.
The analyses of individual items demonstrates that also no single item of any of the 
screens at any age achieves acceptable diagnostic accuracy for all four indices (Se, Sp, 
PPV, NPV) and the association between answering categories and diagnostic grouping 
remains weak. However, it is possible that items with disappointing discriminating value 
in the high-risk group examined will have specific value in differentiating between 
normal and abnormal functioning in a broader sense. Also in the current study, various 
items did show specific strengths, with most items showing higher specificities than 
sensitivities. In general, the properties of items in the oldest age group are comparable 
to those for the whole age group. Discriminative properties of individual items in the 
youngest age group can differ somewhat more from their characteristics in the total age 
group, predominantly influenced by developmental aspects. An interesting issue is the 
usefulness of inventorying restricted, stereotyped and repetitive patterns of behaviour 
and/or items on the appropriate use of materials in screens. In both age groups items 
have been specified with either sensitivities of 0.70 and above or specificities of 0.70 and 
above could be of use in younger age groups. This is inconsistent with some studies that 
report repetitive and stereotypical behaviour to be less present in younger children 
compared to older children. Cox et al. (1999) for example, examined the stability of ASD
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clinical diagnosis and diagnosis derived from the ADI-R (Lord et al., 1994) at 20 and 42 
months of age. Abnormalities in the domain of repetitive and stereotyped behaviours 
were not reported at age 20 months in many children with autism, although they were 
present in most individuals with autism at 42 months. In a comparative study of four 
diagnostic instruments in toddlers, Ventola et al. (2007) also reported that many young 
children (age 16-31 months, N = 45) with autism spectrum disorder did not yet display 
more than one example of restricted interests, maintenance of sameness, or repetitive 
behaviours on the ADI-R. Lord (1995) however, found abnormalities such as hand and 
finger mannerisms, unusual sensory behaviours, unusual preoccupations and whole 
body mannerisms to be present at both younger and older time points. Further studies 
should clarify the discriminative value of repetitive and stereotypical behaviour in young 
children.
Limitations
A limitation to the study presented concerns the fact that the ESAT in combination with 
concerns in clinicians served as the prescreen. Therefore, one can not tell to which 
extend the SCQ, CSBS-DP, and CHAT-key-items would have falsely picked up non-ASD 
cases (false negatives) that the ESAT did not. As the screen negatives, unfortunately, have 
been lost to follow-up (except for the ones that were ESAT-screen negative but despite 
referred for further assessment) no truthful information could have been calculated on 
true sensitivity and true specificity. The 'sensitivity' and 'specificity' mentioned in this 
study are related to the percentage of children about whom there is already some 
concern about ASD; a very specific group. In addition, the way the sample was created 
and consequently its specific characteristics (e.g. high proportion of ASD-cases) influence 
the generalizability of results negatively. Another limitation of the study is that the ESAT 
was mostly filled out by a referrer in dialogue with parents, whereas the SCQ and CSBS-DP 
were filled out by the parents themselves, and on average 2.6 months (SD = 1.7) later 
than the ESAT. Finally, the interpretation of results is hampered by the relatively small 
sample of children between 8 and 24 months of age.
Conclusion
From the literature we know that screening instruments for ASD are of value in 
discriminating between normal and abnormal development. However, the study 
presented reveals that screening instruments for ASD and their individual items have 
unsatisfactory value in discriminating between ASD and non-ASD within the group of 
children showing abnormal development. Much more research in tailoring more 
accurate second-level screening instruments for ASD needs to be done before they can
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be seen to have acceptable clinical utility. However, the question remains how much 
improvement can still be reached, as ASD-symptoms in infants and young children can 
be rather non-specific and hard to distinguish from symptoms of other developmental 
difficulties. In fact, to our less optimistic view, it may be unreasonable to expect 
second-level screens to discriminate ASD from other psychiatric or developmental 
disorders in young high-risk populations with greater precision. At this stage, 
complementary clinical awareness of primary care providers and mental health 
professionals remains extremely important in early detection. This paper provides new 
leads for interesting and powerful items in developing or adapting screening instruments. 
Yet, we should perhaps have to reconsider the aim of developing screening instruments 
only to discriminate between ASD and non-ASD in populations with severe developmental 
problems. Even if false-positive for the ASD - non-ASD paradigm, all these children with 
severe developmental difficulties (and their parents) are highly in need of thorough 
clinical attention, special management and early intervention.
#
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Background: The Social Communication Questionnaire (SCQ) is a screening instrument 
with established validity against the Autism Diagnostic Interview-Revised (ADI-R) in 
children aged 4 years and older. Indices of diagnostic accuracy have been shown to be 
strong in school-aged samples; however, relatively little is known about the performance 
of the SCQ in toddlers at risk of Autism Spectrum Disorder (ASD).
Methods: This study replicates and extends previous research by Corsello et al. (2007) in 
a comparatively large (N = 208), substantially younger (20-40 months) sample of children 
at high risk of ASD. The usefulness of the SCQ as a second-level screening instrument 
with different cut-off scores was evaluated in relation to IQ, age, and type of ASD 
diagnosis. The use of the SCQ as compared to the ADI-R was evaluated against clinical 
diagnosis, both alone and in combination with the ADOS.
Results: The SCQ with different cut-offs consistently showed an unsatisfactory balance 
between sensitivity and specificity to screen for ASD in high-risk toddlers, with only a 
few exceptions for specific age, IQ, or diagnostic groups. Even though the SCQ and ADI-R 
were highly correlated, diagnostic agreement with the best evidence clinical diagnosis 
was poor for both measures. The ADOS used alone consistently had the highest 
predictive value. For autism versus not-autism, the combined SCQ and ADOS performed 
as well as the ADOS alone and notably better than the combination ADI-R and ADOS. 
Conclusions: The SCQ is likely to result in a number of false-positive findings, particularly 
in children with autism symptomatology, and the balance between sensitivity and 
specificity is poor. The ADOS should be considered the most valid and reliable diagnostic 
instrument in these very young at-risk children.
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The Social Communication Questionnaire (SCQ; Berument, Rutter, Lord, Pickles, & Bailey, 
1999; Rutter, Bailey, & Lord, 2003) is a 40-item binary scaled screening instrument for 
autism to be completed by parents or caregivers. It is broadly used to screen for autism 
spectrum disorder (ASD) and has established comparative validity against the Autism 
Diagnostic Interview-Revised (ADI-R; Lord, Rutter, & Le Couteur, 1994), at least in children 
aged 4 years and older. The ADI-R is an investigator-based standardized parent interview 
that is accepted as gold standard for research purposes; however, it takes from 90 
minutes to 2 hours to administer. Therefore, when little time is available, it may not be 
the first choice of instrument. There is general interest in using the less time-consuming 
and more cost-efficient parent-completed SCQ instead of the ADI-R. Even though the 
SCQ was not developed as a diagnostic tool, it is worthwhile to examine its diagnostic 
discrimination in comparison with the ADI-R (Corsello et al., 2007).
The sensitivity and specificity of the SCQ have proven to be satisfactory in school-aged 
children and adolescents at high risk of ASD (Berument et al., 1999; Chandler et al., 2007; 
Corsello et al., 2007; Bölte, Holtmann, & Poustka, 2008). However, little is known about 
the usefulness of the SCQ in large and representative samples of very young children. 
This is a shortcoming because the early and reliable detection and diagnosis of ASD in 
infants and young children are of vital importance, because such children could be 
enrolled in early intervention programmes that may be associated with more positive 
developmental trajectories (National Research Council, 2001). Therefore, in another study 
we compared the screening properties of the SCQ with those of two other screening 
instruments for toddlers, the Early Screening of Autistic Traits Questionnaire (ESAT; Dietz 
et al., 2006; Swinkels et al., 2006) and the Communication and Symbolic Behavior Scales- 
Developmental Profile, Infant-Toddler Checklist (CSBS-DP; Wetherby & Prizant, 2002), 
both as a whole and at an item level (Oosterling et al., 2009). In that study, we found that 
the SCQ in its current form is not an adequate second-level screening instrument and we 
proposed an alternative SCQ with fewer items. In the current study, we have expanded 
on these findings, evaluating the effects of several important independent variables on 
SCQ outcomes and alternative cut-off scores, aspects that were not investigated in our 
earlier study.
To date, the sensitivity and specificity of the SCQ would appear to be more modest 
in toddlers than in older children (see overview in supplementary Table A). However, 
earlier studies have important limitations that make it quite difficult to draw any firm 
conclusions for very young children. Most of the studies included children aged 3 years 
and older or only a few children under the age of 3 years were included (Allen, Silove, 
Williams, & Hutchins, 2006; Corsello et al., 2007; Eaves, Wingert, Ho, & Mickelson, 2006; 
Eaves, Wingert, & Ho, 2006; Lee, David, Rusyniak, Landa, & Newschaffer, 2007; Snow &
101
#
#CHAPTER 5
Lecavalier, 2008; Wiggins, Bakeman, Adamson, & Robins, 2007). Moreover, the SCQ was 
administered to parents who had already been interviewed with the ADI-R (Berument et 
al., 1999), and some studies included ASD cases that had been identified as such before 
the SCQ was administered, which could have resulted in biased outcome scores. Another 
issue is that the comparison of the results of the various studies is hampered by 
methodological variance in: (a) sample sizes, (b) age of participants, (c) proportion of 
ASD cases in the sample, (d) characteristics of ASD-diagnosed participants (e.g. autism 
versus broader ASD phenotypes and IQ), (e) characteristics of non-ASD-diagnosed 
participants (e.g. diagnosis and IQ), and (f) referral pathways.
We sought to avoid these limitations by examining the usefulness of the SCQ as a 
second-level screening instrument in a large sample of toddlers at high risk of, but not 
yet diagnosed with ASD, with the SCQ being administered prior to the ADI-R. To optimize 
the comparability of results, we based our methodology on that of the study by Corsello 
et al. (2007). The study by Corsello et al. is the only study to include children younger 
than 3 years (n(< 5 years) = 200, with 57 subjects younger than 3 years) and directly 
compared the SCQ and the ADI-R, with particular emphasis on the instruments' 
discriminative validity both alone and in combination with the Autism Diagnostic 
Observation Schedule (ADOS; Lord et al., 2000). Corsello and colleagues reported that 
the SCQ and the ADI-R had lower diagnostic agreement in younger children (<8 years) 
than in older children (>8 years). Lowering the cut-off scores in the youngest age groups 
resulted in improved sensitivity, with specificity remaining relatively low. Specificity was 
improved if the SCQ was used in combination with the ADOS. However, for the whole 
age range examined (2-16 years), diagnostic discrimination was best when the ADI-R was 
used in combination with the ADOS. Because the sample of children aged 5 years and 
younger was too small for a more detailed study of age effects, the authors recommended 
further research.
In the current study, we replicated and extended the findings of Corsello et al. (2007) 
in a comparatively large, substantially younger sample of toddlers at high risk of ASD. 
The specific aims of the present study were threefold. First, to examine the usefulness of 
the SCQ as a second-level screening instrument in a very young children in relation to 
the type of ASD diagnosis, cognitive functioning, chronological age, and other potential 
confounders. Second, to compare the diagnostic sensitivity and specificity of the SCQ 
and the ADI-R against the clinical diagnosis, both alone and in combination with the 
ADOS. Third, to determine whether a different optimal cut-off score is needed if the SCQ 
is used for very young children at high risk of ASD.
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Methods
Participants and Procedure
The sample consisted of 208 toddlers (20-40 months) who had been referred for clinical 
assessment to Karakter Child and Adolescent Psychiatry University Centre in Nijmegen 
(the Netherlands). Ninety-four percent of the children screened positive with the Early 
Screening of Autistic Traits Questionnaire (ESAT; Dietz et al., 2006; Swinkels et al., 2006). 
The other 6% screened negative, but their parents or health professionals were concerned 
about their social-communicative development. Upon referral, all participants were 
considered at high risk of ASD. The study sample had considerable overlap with the 
sample used in Oosterling et al. (2009). The current study included 97% of the participants 
of the previous study; no ADI-R or ADOS data were available for the remaining 3%, which 
were therefore excluded.
After referral, children were evaluated by means of a 6-week diagnostic evaluation 
programme that included: (a) an unstructured developmental interview, a psychiatric 
evaluation, a parent-child play observation, and, for research purposes, administration of 
the SCQ (Rutter, Bailey, & Lord, 2003) and CSBS-DP (Wetherby & Prizant, 2002) in week 1;
(b) testing with the ADOS (Lord, Rutter, DiLavore, & Risi, 2001) in week 2; (c) psychometric 
testing (cognition) in week 3; (d) psychometric testing (language) in week 4; (e) testing 
with the ADI-R (Rutter, Le Couteur, & Lord, 2003) in week 5, and (f) a feedback session 
with parents in week 6. Shortly after diagnosis, specific care was organized for all children 
and their parents. Clinical psychologists who met standard requirements for research 
reliability administered the ADOS and ADI-R. Based on the extensive multidisciplinary 
diagnostic programme, a consensus best-estimate clinical diagnosis (APA, 2000) was 
established by at least two experienced professionals, a child psychiatrist and a 
psychologist, and based on all available information, except for the SCQ and CSBS-DP as 
these were only administered for research purposes. Thus, clinicians were blind to the 
SCQ and CSBS-DP results. The study was approved by the Medical Ethical Committee of 
the University Medical Centre St Radboud.
About 10% of the participants came from ethnic-minority families. In total, 143 
children were diagnosed with ASD: 92 with autism, 49 with Pervasive Developmental 
Disorder-Not Otherwise Specified (PDD-NOS), and 2 with Asperger's syndrome. Of the 
non-ASD participants, 10 had mental retardation without ASD, 21 had language disorders, 
17 had externalizing disorders (Attention Deficit Hyperactivity Disorder or Oppositional 
Defiant Disorder), 3 had internalizing disorders (mood or anxiety disorder), and 13 had 
other developmental disorders. Only 1 referred child was functioning normally.
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Measures
Social Communication Questionnaire (SCQ; current version). The SCQ (Berument et al., 1999; 
Rutter et al., 2003) is a 40-item parent questionnaire designed and validated for use as 
screening instrument for individuals aged 4 years and older. The items are derived from 
the ADI-R (Lord et al., 1994). Item 1 is not scored but is used to determine whether the 
child has enough language to evaluate abnormalities in language. In non-verbal children, 
6 items are left out. The points are summed and the cut-off is established as >22 for 
autism and >15 for ASD. In the current study, we applied the official Dutch version of the 
SCQ (Warreyn, Raymaekers, & Roeyers, 2004).
Autism Diagnostic Interview-Revised (ADI-R). The ADI-R (Rutter et al., 2003) is a semi­
structured, standardized, parent interview covering the three major domains of 
dysfunction in autism: communication, reciprocal social interaction, and restricted, 
repetitive behaviours and interests. Individuals are classified as autistic or not autistic, 
based on standard algorithm scores.
Autism Diagnostic Observation Schedule (ADOS). The ADOS (Lord et al., 2001) is a semi­
structured, standardized, observational assessment. In the current study, children were 
administered either Module 1 (n = 204) or Module 2 (n = 4). Diagnostic classifications of 
autism, PDD-NOS, or not-autism are based on meeting or exceeding cut-off scores on 
the algorithm.
Cognitive measures. The Mullen Scale of Early Learning (MSEL; Mullen, 1995) is a 
developmental test with a high reliability and validity intended for use in children aged 
0 to 68 months and yields an Early Learning Composite score (mean = 100, SD = 15). This 
test was administered to 62% of the toddlers. In toddlers who were hard to test with the 
MSEL, e.g. because of non-compliance or difficulty remaining focused, the Psycho 
Educational Profile-Revised (PEP-R; Schopler, Reichler, Bashford, Lansing, & Marcus, 1990) 
was administered (38% of the cases). The PEP-R offers a developmental approach to the 
assessment of children aged 6 months to 7 years. Developmental Quotients (DQ) based 
on the PEP-R were calculated as: (developmental age in months / chronological age in 
months) * 100.
Data Analyses
The analyses were based on those described by Corsello et al. (2007). We used SPSS 
Version 15.0 software. With regard to the first aim, to examine the usefulness of the SCQ 
as a second-level screening instrument in a high-risk group in relation to age, IQ, and
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other potential confounders, we first compared mean SCQ total scores (Autism or ASD 
versus non-spectrum) using independent t-tests in the total group, in three IQ bands 
(<70; 70-89; >90) and in three age groups (20-30 months; 30-35 months; 36-40 months). 
Next, for the same IQ bands and age groups, we assessed the discriminative validity by 
examining ROC-AUC, sensitivity, and specificity, and evaluated the outcome as: <0.70 = 
poor; 0.70-0.79 = fair; 0.80-0.89 = good; 0.90-1.00 = excellent (Cicchetti, Volkmar, Klin, & 
Showalter, 1995). These standards apply to any screening or diagnostic test (Cicchetti et 
al., 1995). We then ran a linear regression with the SCQ total score as dependent variable 
and the following independent variables: diagnosis (ASD, non-spectrum), age in months, 
IQ, verbal level (verbal, non-verbal), ethnicity (western, non-western), gender (male, 
female), maternal level of education (low, middle, or higher), and birth order (first born or 
not). In the analyses, we used Mullen IQs and PEP-R DQs, together referred to as IQ.
With regard to the second aim, to examine the comparative diagnostic validity of the 
SCQ compared with the ADI-R, we calculated Pearson correlations between the SCQ and 
the ADI-R total and domain scores. In addition, for the whole sample, we compared 
sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), 
and the ROC-AUC of the SCQ and the ADI-R, both alone and in combination with the 
ADOS, and as evaluated against the best evidence clinical diagnosis. Indices of diagnostic 
accuracy for combined measures were based on crosstabs with one variable indicating 
the best evidence clinical diagnosis (AUT versus not-AUT or ASD versus non-spectrum) 
and the other dichotomous variable indicated whether the SCQ and ADOS cut-off scores 
were reached or not, or whether the ADI-R and ADOS cut-off scores were reached or not. 
Comparisons were made first using a classification of autism versus not-autism, because 
the standard use of the ADI-R results in a classification of autism or not, and then using 
a classification of ASD versus not-ASD, because the SCQ is typically used to screen 
children for more broadly defined ASD. In line with Corsello et al. (2007), for the latter 
comparison ASD (ADI-R classification) was defined by the algorithm proposed by Risi et 
al. (2006): (a) meets criteria for Social and Communication domains (but not for the 
Behavioral domain), or (b) meets criteria for Social and within 2 points of Communication 
criteria, or (c) meets criteria for Communication and within 2 points of Social criteria, or 
(d) w ithin 1 point for both Social and Communication domains. Broadening of the ADI-R 
algorithm automatically leads to more true positives (higher sensitivity) and more false 
positives (lower specificity).
To determine the best SCQ cut-off score, the third aim of this study, we assessed the 
sensitivity and specificity of the SCQ at different cut-off scores between >9 and <25 for 
the total group and for the three age groups separately. In the analyses, we compared 
children with autism (AUT) and without autism (not-AUT) including PDD-NOS, Asperger's
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syndrome and non-spectrum disorders, and we compared children with ASD (including 
autism, PDD-NOS and Asperger's) and non-spectrum disorders (Not-ASD).
Results
Background results
Detailed demographics and accompanying psychometrics of the sample are presented 
in Table 1. There was a significant difference in ethnicity (x2(2) = 9.07, p<.05) with more 
children from ethnic minorities in the AUT group than in the ASD-other group.
Screening of high-risk toddlers: potential confounders of the discriminative 
validity of the SCQ
Results of independent group t-tests suggest that in the total sample SCQ scores were 
significantly higher in the AUT and ASD groups than in the not-ASD group, but not for all 
IQ and age groups (see Table 2). The AUC of the SCQ failed to reach the criteria of 
excellent validity (AUC 0.80-1.00) both in the whole sample and in the subgroups when 
a cut-off of 15 was used. In addition, in none of the IQ groups was the minimum AUC of 
0.70 reached for the sensitivity and specificity simultaneously, although discriminative 
validity was better in toddlers with mental retardation (IQ below 70) than in toddlers 
without mental retardation.
The SCQ did not differentiate well between AUT and not-ASD or between ASD and 
not-ASD in children younger than 36 months; however, in toddlers aged 36-40 months, 
the diagnostic discrimination between AUT and not-AUT was fair.
The linear regression model including diagnosis, age, IQ, verbal level, ethnicity, 
gender, maternal level of education, and birth order as predictors and the total SCQ 
score as dependent variable [F(8, 184) = 2.93, p<.01, R2 = .11] revealed that IQ significantly 
predicted SCQ scores (ß = -0.08, p<.01). None of the other variables explained a significant 
amount of additional variance.
Diagnosis in high-risk toddlers: comparative validity of the SCQ and ADI-R, both 
alone and in combination with the ADOS
The correlation between the SCQ total score and the ADI-R total score was strong 
(r = 0.70, p<.01). Correlations between SCQ domain scores and corresponding ADI-R 
domain scores were also strong, with the reciprocal social interaction domains showing 
the highest correlation (r = 0.67, p<.01). For the corresponding communication domains 
and restricted, repetitive and stereotyped patterns of behavior domains, correlations 
were 0.50 and 0.49, respectively (p<.01).
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Table 1 Demographics and psychometrics by clinical diagnosis
Clinical D iagnosis
Autism (1)
n = 92
ASD-other (2) 
n = 51
Not-ASD (3) 
n = 65
X2 or F Contrasts
Age (in months) at SCQ administration
M 31.0 33.7 32.9 5.13* 2 > 1; 1 = 3; 2 = 3
SD 5.2 4.8 5.1
Gender
Male 71 (77%) 47 (92%) 53 (82%) 5.07ns
Mothers' level of education a
Low 20 (23%) 15 (25%) 10 (21%) 1.96ns
Middle 49 (58%) 38 (62%) 26 (55%)
High 16 (19%) 8 (13%) 11 (24%)
Verbal - Non-verbal b
Non-Verbal 67 (73%) 14 (27%) 15 (23%) 47.44* 1 > 2 = 3
IQ
M 56 81 85 59.70* 1 < 2 = 3
SD 16 20 18
Range < 20 - 111 40 - 144 50 - 132
ADI-R Algorithm total score
M 29.2 19.0 15.4 66.86* 1 > 2 > 3
SD 7.5 8.5 7.5
Range 11 - 45 3 - 36 2 - 30
ADOS Algorithm total score c
M 15.6 7.7 4.4 132.70* 1 > 2 > 3
SD 5.0 4.0 3.5
Range 0 - 22 0 - 16 0 - 18
a Missing value = 15; b Based on SCQ item 1, score 0 = verbal, score 1 = non-verbal; c ADOS Module 2 (n = 4) not included 
* p<.001; ns = not significant
5
With regard to the distinction between AUT and not-AUT, the sensitivity and NPV of 
the SCQ using cut-off scores of 11, 12, and 15 were high, although the specificity and PPV 
were unacceptably low (see Table 3). The picture was reversed (low sensitivity, high 
specificity) with an ADI-R or SCQ cut-off score of 22. The ADOS used alone resulted in a 
good balance between sensitivity, specificity, PPV, and NPV (all above the 0.70 threshold),
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Table 2 Diagnostic discrimination of the SCQ in the total group, by age and by IQ 
bands using the suggested cut-off of >15
n SCQ 
M  (SD)
t ROC - AUC 
(95% CI)
Sensitivity Specificity
Diagnostic groupings in total sample
AU T 92 18.33 (5.16) AU T vs. NS -4.84
**
.69 (.60 - .77) .76 .62
ASD 143 17.06 (5.66) ASD vs. NS -3.47
*
.64 (.55 -.72) .66 .62
NS 65 14.14 (5.57)
IQ groupings
IQ > 90
AUT 2 20.0 (0.0) AU T vs. NS -1.67 ns no t app licab le3
ASD 20 13.9 (4.9) ASD vs. NS -0.31 ns .49 (.31 - .66) .35 .63
NS 24 13.4 (5.5)
IQ 70 - 89
AU T 16 16.4 (5.3) AU T vs. NS -0.35 ns .59 (.41 - .77) .63 .56
ASD 33 16.8 (5.6) ASD vs. NS -0.72 ns .61 (.47 - .76) .67 .56
NS 25 15.7 (6.3)
IQ < 70
AUT 74 18.7 (5.1) AU T vs. NS -4.35
**
.74 (.60 - .88) .78 .69
ASD 90 17.8 (5.6) ASD vs. NS -3.46
*
.71 (.56 - .85) .72 .69
NS 16 12.8 (4.0)
Age groupings
20 - 30 m on ths  at SCQ adm in is tra tio n
AUT 40 17.4 (5.5) AU T vs. NS -1,74 ns .63 (.47 - .80) .70 .56
ASD 53 17.1 (5.6) ASD vs. NS -1,62 ns .61 (.45 - .77) .66 .56
NS 16 14.6 (5.6)
31 - 35 m on ths  at SCQ adm in is tra tio n
AUT 30 19.8 (4.4) AU T vs. NS -3.97
**
.69 (.55 - .84) .83 .56
ASD 47 17.1 (5.8) ASD vs. NS -1.92 ns .60 (.46 - .73) .64 .56
NS 27 14.4 (5.8)
36 - 40 m on ths  at SCQ ad m in is tra tio n
AUT 22 17.9 (5.3) AU T vs. NS -2.78
**
.75 (.60 - .90) .77 .73
ASD 43 16.9 (5.8) ASD vs. NS -2.33
*
.70 (.57 - .84) .67 .73
NS 22 13.5 (5.4)
Note. AUT = autism; ASD = autism spectrum disorder (including autism); NS = non-spectrum; ROC - AUC = Area Under 
the Receiver Operating Curve; Printed in bold = Indices of diagnostic accuracy with fair to good (Cicchetti et al., 1995) 
a ROC - AUC is not applicable for AUT vs. NS because the AUT group includes 2 cases only. * p<.05; ** p<.001
108
#
#C O M PAR AT IVE  V A L ID IT Y  OF THE SCO iN TO D D LER S  AT RISK OF ASD
which is required for high-quality diagnostic procedures. The ADOS was the only 
instrument with a ROC-AUC higher than 0.80 (including the whole confidence interval). 
Combined use of the ADOS and SCQ (with a cut-off score of 11) showed the same outcome. 
The combination SCQ (especially when using a cut-off of 11) and ADOS resulted in a better 
balance between sensitivity and specificity than the combination ADI-R and ADOS.
Table 3 Indices of diagnostic accuracy for the SCQ with different cut-off scores, 
ADI-R, ADOS and combinations in the total age group (20-40 months)
Sensitivity Specificity PPV NPV ROC - AUC (95%  CI)
Autism vs. Not-Autism
ADI-R .58 .87 .78 .72 .72 (.65 - .80)
ADOS .78 .92 .89 .84 .85 (.80 - .91)
SCQ cut-off > 11 .92 .26 .50 .81 .59 (.52 - .67)
SCQ cut-off > 12 .88 .35 .52 .79 .62 (.54 - .69)
SCQ cut-off > 15 .76 .58 .59 .75 .67 (.60 - .74)
SCQ cut-off > 22 .29 .86 .63 .61 .58 (.50 - .66)
ADI-R & ADOS .48 .98 .96 .70 .73 (.66 - .80)
SCQ cut-off > 11 & ADOS .72 .96 .93 .81 .84 (.78 - .90)
SCQ cut-off > 12 & ADOS .68 .96 .93 .79 .82 (.76 - .88)
SCQ cut-off > 15 & ADOS .59 .97 .95 .75 .78 (.71 - .85)
SCQ cut-off > 22 & ADOS .25 .99 .96 .63 .62 (.54 - .70)
A SD  vs. NS
ADI-R .74 .63 .82 .53 .69 (.61 - .77)
ADOS .77 .83 .91 .62 .80 (.73 - .87)
SCQ cut-off > 11 .85 .25 .71 .43 .55 (.46 - .64)
SCQ cut-off > 12 .78 .31 .71 .38 .54 (.46 - .63)
SCQ cut-off > 15 .66 .62 .79 .45 .64 (.55 - .72)
ADI-R & ADOS .63 .94 .96 .54 .78 (.72 - .85)
SCQ cut-off > 11 & ADOS .68 .85 .91 .54 .76 (.69 - .83)
SCQ cut-off > 12 & ADOS .62 .88 .92 .51 .75 (.68 - .82)
SCQ cut-off > 15 & ADOS .55 .94 .95 .49 .75 (.68 - .82)
Note. PPV = Positive Predictive Value; NPV = Negative Predictive Value; ROC - AUC = Area Under the Reciever Operating 
Curve; NS = non-spectrum; CI = Confidence Interval
5
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With regard to the distinction between ASD and non-spectrum, the SCQ with the 
various cut-off scores resulted in a relatively high sensitivity and PPV but (very) low 
specificity and NPV. Again, the ADOS used alone resulted in the best balance between 
sensitivity and specificity. The sensitivity of the ADI-R was better than it was for the 
distinction between AUT and not-AUT, but at the cost of a lower specificity. The SCQ 
with a cut-off of 11 in combination with the ADOS yielded almost similar results to the 
ADI-R in combination with the ADOS.
Can modified cut-offs improve SCQ validity?
The use of different SCQ cut-off scores (between >9 and <25) did not improve sensitivity 
or specificity in the whole sample or in the three age groups separately. The only 
exception was the use of a cut-off score of 18 for distinguishing between AUT and 
not-AUT in toddlers older than 31 months, which yielded an acceptable sensitivity and 
specificity (both around 0.70). For more detail, see Table B in the supplementary 
material.
Discussion
To date, relatively little was known about the usefulness of the SCQ in toddlers. The 
current study was intended to replicate and extend the findings of Corsello et al. (2007) 
in a comparatively large sample of toddlers at high risk of ASD.
The usefulness of the SCQ as a second level-screening instrument
With regard to the usefulness of the SCQ as a second-level screening instrument in 
relation to several potential confounders, we conclude that the SCQ is likely to result in a 
number of false positives, particularly in children with autism symptomatology. One 
explanation for this unsatisfactory performance is informant issues, but this seems 
unlikely because caregivers have proved to be reliable informants in screening for ASD 
in school-aged children (e.g. Chandler et al., 2007). However, our clinical experience is 
that some parents only realize, in retrospect, that their child had an unusual development 
when they compare it with the social-communicative development of later children. 
Moreover, we did not find birth order to influence the SCQ total score, and so the poor 
performance of the SCQ is not likely to reflect a lack of awareness of caregivers to the 
deviant development of their very young offspring. Another possibility is that the 
content of the SCQ items does not cover the early traits of ASD, because the items are 
based on the ADI-R, which was originally developed for children aged 4 years and older.
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Furthermore, the unsatisfactory performance of the SCQ could have been influenced by 
the tremendous variability in the nature, timing, and stability of early signs of ASD.
The SCQ performed somewhat better in toddlers with mental retardation than in 
toddlers w ithout mental retardation. This may reflect the fact that higher functioning 
toddlers with ASD are more difficult to distinguish from their high-risk non-spectrum 
peers than are low functioning toddlers. Since screening instruments are intended for 
broad use, an effect of IQ is a problem. Difficulties in screening for ASD in young children, 
and difficulties with diagnostic discrimination in high-risk children in particular, are not 
necessarily issues specific to the SCQ, especially with regard to specificity. For example, 
Pandey et al. (2008) found a difference in how well another screening instrument, the 
M-CHAT (Robins, Fein, Barton, & Green, 2001), worked based on the age and risk status of 
young children.
Comparative diagnostic validity of the SCQ and ADI-R, both alone and in 
combination with the ADOS
In line with previous studies with older participants (Berument et al., 1999; Corsello et al., 
2007; Howlin & Karpf, 2004), there was a good agreement between the SCQ and the 
ADI-R in our young sample. However, as explained by Corsello et al. (2007), high 
correlations alone are of little practical value if a subject is classified as autistic by one 
instrument, but not by both. In the current study, both the SCQ and the ADI-R used 
alone had unsatisfactory diagnostic discriminative properties. Overall, the ADOS alone 
or in combination with the SCQ performed the best. In contrast, Corsello et al. (2007) 
found that diagnostic discrimination was best with the ADI-R and ADOS used in 
combination in their older sample of 590 children and adolescents (2-16 years). This 
difference might be due to the poor properties of the ADI-R in younger samples reported 
by some (e.g. Lord, Storoschuk, Rutter, & Pickels, 1993; Ventola et al., 2006), but not all 
investigators (e.g. Risi et al., 2006). Our results suggest that the ADOS is the most suitable 
as a formal diagnostic instrument in very young at-risk children.
Alternative cut-off scores for the SCQ
We did not succeed in identifying a cut-off score that consistently provided acceptable 
sensitivity and specificity across age groups and diagnostic categories (Cicchetti et al.,
1995). A positive exception was the use of a cut-off of 18 for distinguishing between AUT 
and not-AUT in toddlers aged 31-40 months (sensitivity and specificity >0.70). Previous 
studies suggested lowering cut-off scores for young children. For example, Wiggins et al. 
(2007) found a high sensitivity (0.89) and a high specificity (0.89) with a cut-off of 11 in a 
small sample referred for early intervention (N=37, age-range 17-45 months). However,
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Allen et al. (2006) found a high sensitivity of 0.89 but a low specificity of 0.29 in a high-risk 
sample (N = 16) of preschoolers, consistent with our findings when we used a cut-off 
score of 11. Even though sensitivity is most important for screening (in order to miss as 
few affected cases as possible), future research should focus on ways to adjust the SCQ 
to better fit with the early traits of ASD. In this respect, we previously identified 8 to 16 
items, depending on the age group studied, with the best discriminative value, and 
these showed a better discriminative validity than all 39 items (Oosterling et al., 2009). 
This needs to be further studied in independent samples.
Limitations
Some limitations of this study should be mentioned as they could influence the 
interpretation of results. Firstly, in some cases, ADOS and ADI-R were not completely 
independent of one another, since the same clinician administered both instruments. 
This may have artificially increased the correlation between these two instruments to 
some extent. Secondly, although the best evidence clinical diagnosis was made by a 
multidisciplinary team and based on all available information, ADI-R and ADOS scores 
were part of the diagnostic process. However, if this had an effect, we would have 
expected a better agreement between ADOS and/or ADI-R diagnoses and the best 
evidence clinical diagnosis than we found. Lastly, definitions of 'high risk' often differ, 
which can influence the generalizability of results. In this study, all the toddlers exhibited 
symptoms of autism and most had screened positive on the ESAT, and thus would be 
expected to have high scores on the SCQ, resulting in more false positives and lower 
specificity.
Clinical implications
In conclusion, the results of this study suggest that the SCQ in its current form is not an 
optimal second-level screening instrument in toddlers at high risk of ASD. Although we 
also focused on the use of the SCQ as part of a diagnostic evaluation, the instrument was 
originally designed as a screening instrument (as evidenced by its high sensitivity and 
low specificity) rather than as a diagnostic instrument. In diagnostic procedures, it does 
not appear to add anything over and above the ADOS. However, in combination with 
the ADOS and at least for distinguishing between AUT and not-AUT, it is a better and 
cheaper alternative than the expensive and time-consuming combination ADI-R and 
ADOS, which shows superior diagnostic validity in older children (Corsello et al., 2007). 
Although we examined the diagnostic value of the SCQ compared with that of the ADI-R 
and ADOS, it is not our aim to recommend the SCQ as sole diagnostic tool. A diagnostic 
assessment requires a multidisciplinary approach that includes detailed information on
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developmental history and current behavior, assessment of cognitive and language 
skills, and (structured) observations of functioning in a variety of contexts.
Key Points
• This paper fills up a gap in the current literature on the usefulness of the SCQ 
in toddlers at high risk of ASD.
• The SCQ in its current form is not an optimal screening instrument in high-risk 
toddlers.
• For the differentiation AUT versus not-AUT, the ADOS in combination with the 
SCQ is a better and cheaper diagnostic alternative to the expensive
and time-consuming combination ADI-R and ADOS.
• In general, the ADOS used alone showed superior diagnostic validity.
• The results may have important implications for research and clinical practice, 
since the 'gold standard' (ADOS and ADI-R) performed worse than the ADOS 
used alone in toddlers at risk of ASD.
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Supplementary Table A Sensitivity and specificity the SCQ based on previous research
Reference Sample Characteristics N Distribution of diagnoses
ASD Non-ASD
B erum en t e t al., 1999 C lin ica l sam ple w ith 200 160 (80%) 40 (20%)
ind iv idua ls  w h o  had 
partic ipa ted  in previous 
studies
* A D =52% * C onduc t d iso rder
* A typ ica l autism =31% * Language delay
* Asperger's=10% * M en ta l re ta rda tion
* Fragile X-syndrom e=4% * O th e r clin ical d iagnosis
* Rett's s ynd rom e=3%
C hand le r e t al., 2007 High-risk p opu la tion 255 158 (62%) 97 (38%)
w e ig h ted  sam p le1 b
* AD=51% * M en ta l re ta rda tion
* ASD-other=49% * Learn ing  d isab ilities
* Language delay
* O th e r d eve lo pm en ta l d iagnoses
W itw e r & Lecavalier, D iagnosed sample, based 49 36 (73%) 13 (27%)
2007 on school in fo rm a tio n  and 
paren ta l con firm a tio n
P ropo rtio n  AD  and ASD- 
o th e r no t specified
* In te llec tua l d isab ility
Bölte et al., 2008 Rep resentative  ch ild  & 364 168 (46%) 196 (54%)
ado lescent psychiatric 
sam ple
* A D=81% * Exte rna liz ing  d isorders
* ASD-other=19% * M en ta l re ta rda tion  /  learn inc 
d isab ilities
* In te rna liz ing  d isorders
* Typ ica lly  d eve lop ing
A llen  e t al., 2006 C lin ica l sam ple referred 81 28 (35%) 53 (65%)
because o f d eve lo pm en ta l 
and  /  o r behavio ra l 
p rob lem s
* A D =89% * M en ta l re ta rda tion
* PDD-NOS=7%
* Asperge r's=4%
* Language d iso rder
#
#C O M PAR AT IVE  V A L ID IT Y  OF THE SCQ iN TO D D LER S  AT RISK OF ASD
Age range and/ Cut-off Reported Sensitivity Reported Specificity
or mean age at 
screening
Aut. vs. 
non-aut.
ASD vs. 
non-ASD
Aut. vs. 
non-aut.
ASD vs. 
non-ASD
4 - 40 years; 15 0.96 0.85 0.80 0.75
M ean  age per
d iagnostic  
ca tego ry  =  5.06 - 
23.08 years
9 - 10 years 15 0.88 0.72
22 0.90 0.86
4 - 14 years 15 0.92 0.62
M ean  age in 16 0.92 0.94
ASD-group =  14.1 
years (5D=8.8); 
mean-age non-
15 0.89 0.91
ASD g roup  is not 
specified
24 - 84  m on ths 15 0.60 0.70
24 - 36 m (n=16) 0.56 0.29
37 - 48 m (n=30) 0.82 0.79
49 - 60 m (n=18) 0.40 0.85
61 - 84  m (n=17) 0.25 0.85
24 - 84  m on ths 11 0.93 0.58
24 - 36m  (n=16) 0.89 0.29
37 - 48 m (n=30) 1.00 0.58
49 - 60 m (n=18) 1.00 0.69
* A  cut-off o f 22 was 
recom ended  to  separate 
au tism  from  o th e r ASDs, w ith  
th e  sens itiv ity  be ing  0.75 and 
spec ific ity 0.60 at th a t point.
* Sens itiv ity  and  spec ific ity 
canno t be d ire c tly  com pared  
to  Berum en t e t al. (1999), w ho  
used th e  cut-point o f 22 to  
d isc rim ina te  Au tism  from  
o th e r ASDs.
* Sens itiv ity  and  Spec ific ity as 
eva lua ted  agains t schoo l and 
paren t re p o rt o f a d iagnosis 
o f ASD.
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Supplementary Table A Continued
Reference
Eaves e t al., 2006a
Eaves e t al., 2006b
C orse llo  e t al., 200/
Lee e t al., 2007
W igg in s  e t al., 2007
Sample Characteristics N
Clin ica l sub-sample (56 o u t 
o f 81) referred because o f 
possib le ASD
56
C lin ica l sam ple referred fo r 
possib le ASD
106
C lin ica l sam ple fo r w h o m  
autism  was no t th e  referring 
ques tion
45
C lin ica l sam ple referred fo r 
possib le ASD
94
C lin ica l sam ple referred 
fo r possib le ASD and /  o r 
partic ipan ts  in a con tro l 
g roup  o f a research p ro jec t
590
Popu la tion  w ith  iden tified  
d eve lo pm en ta l delays 
rece iv ing  preschoo l special 
educa tio n  services
268
C lin ica l sam ple referred fo r 
ea rly  in te rven tion
37
ASD
28 (50%)
* A D =89%
* PDD-NOS=7%
* Asperge r's=4%  
42 (40%) "
7 (16%;
35 (37%)
* AD=51%  *
PDD-NOS
=49%
P ropo rtio n  AD  and ASD- 
o th e r no t specified
439 (74%)
* A D =64%
* ASD-other=36%
54 (20%)
P ropo rtio n  AD  and ASD- 
o th e r no t specified
19 (51%)
* AD=63%)
* PDD-NOS=37%)
Non-ASD
28 (50%)
* M en ta l re ta rda tion
* Language d iso rder
64 (60%)
38 (84%)
* M en t. ret.
* Lang. delay
* A D H D
* M o to r p rob lem s
59 (63%)
* M en ta l re ta rda tion
* Language delay
* AD H D
* M o to r p rob lem s
* M ed ica l syndrom es 
151 (26%)
* C om m un ica tion  d iso rder
* AD H D
* M en ta l re ta rda tion
* D ow n  synd rom e
* Fetal a lcoho l synd rom e
* M o od  /  an x ie ty  d iso rder 
214 (80%)
D iagnoses no t specified
18 (49%)
f D e ve lop m en ta l delay 
f Language delay
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Age range and/ Cut-off Reported Sensitivity Reported Specificity Remark
or mean age at 
screening
Aut. vs. 
non-aut.
ASD vs. 
non-ASD
Aut. vs. 
non-aut.
ASD vs. 
non-ASD
61 - 84  m (n=17) 0.67 0.64
24 - 84  m on ths 15 0.61 0.64
11 0.93 0.57
36-82  months; 15 0.71 0.52
M ean  age =  61.5 11 0.93 0.25
m on ths  (SD=9.2)
15 0.71 0.76
11 0.86 0.53
39 - 75 m onths; 15 0.74 0.54
M ean  age =  51.2
m on ths  (SD=?)
2 - 16 years 15 0.78 0.71 0.71 0.71
< 5 y  (n=200) 0.68 0.74
5 - 7 y  (n=151) 0.63 0.67
8 - 10 y  (n=64) 0.71 0.82
> 11 y  (n=174) 0.80 0.66
36 - 72 m on ths 15 0.54 0.92 * Measures w e re  based on
(n(< 48 m onths) 12 0.80 0.82
Parent- reported ASD- 
diagnosis, as th is is the  o n ly  
de fined  d iagnosis ava ilab le
=  78, n(48 - 72 
m onths) =  190)
20 0.39 0.98
fo r the  fu ll sample.
17 - 45 m on ths 15 0.47 0.89
13 0.68 0.89
11 0.89 0.89
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Supplementary Table A Continued
Reference Sample Characteristics N Distribution of diagnoses
ASD Non-ASD
Snow  & Lecavalier, C lin ica l sam ple referred fo r 65 40 (62%) 25 (38%)
2008 possib le ASD
P ropo rtio n  AD  and ASD- 
o th e r no t specified
* D e ve lop m en ta l delay
* Language delay
* O th e r clin ical d iagnosis
O oste rling  e t al., 2009 C lin ica l sam ple referred fo r 
possib le ASD
238 160 (67%) 78 (33%)
* Language d iso rder
* AD H D
* M en ta l re ta rda tion
* O th e r d eve lo pm en ta l d iagnoses
a Chandler et al. (2007) also reported on the SCQ used in a low risk and general population - not reported here. 
b In a separate study, Charman et al. (2007) compared the SCQ to the Social Responsiveness Scale and the Childrens's Communication 
Checklist (CCC), based on a subsample described by Chandler et al. (2007).
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Age range and/ Cut-off Reported Sensitivity Reported Specificity Remark
or mean age at 
screening
Aut. vs. 
non-aut.
ASD vs. 
non-ASD
Aut. vs. 
non-aut.
ASD vs. 
non-ASD
30 - 70 m on ths 15 0.70 0.52
13 0.85 0.40
8 - 44 m on ths 15 0.66 0.64
8 - 24 m (n=46) 0.74 0.55
25 - 44m  (n=192) 0.63 0.66
8 - 44 m on ths 11 0.84 0.28
8 - 24 m (n=46) 0.89 0.27
25 - 44m  (n=192) 0.83 0.28
*  #■
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Supplementary Table B Classification of Autism versus Non-Autism and ASD versus 
Non-ASD with modified SCQ-cut-offs for age groups
Total age group 20 - 30 months 31 - 35 months 36 - 40 months
n = 208 n = 69 n = 74 n = 65
AUT = 92, not-AUT = 116 AUT = 40, not-AUT = 29 AUT = 30, not-AUT = 44 AUT = 22, not-AUT = 43
ASD = 151, NS = 66 ASD = 53, NS = 16 ASD = 47, NS = 27 ASD = 43, NS = 22
Autism vs. Not-Autism
ROC-AUC (95% CI)
SCQ .70 (.63 - .77) .61 (.47 - .74) .81 (.72 - .91) .66 (.52 - .81)
ADI-R .86 (.81 - .92) .80 (.69 - .90) .95 (.90 - 1.00) .82 (.72 - .93)
SCQ > 70%  sens itiv ity
cut-off n u m b e r 16 15 18 18
specific ity .60 .52 .70 .70
SCQ > 70% spec ific ity
cut-off n um b e r 19 21 18 18
sens itiv ity .55 .38 .70 .73
SCQ > 80%  sens itiv ity
cut-off n um b e r 14 12 15 11
specific ity .52 .31 .61 .26
SCQ > 80%  spec ific ity
cut-off n um b e r 21 22 19 21
sens itiv ity .39 .28 .63 .32
ASD vs. NS
ROC-AUC (95% CI)
SCQ .64 (.56 - .72) .63 (.47 - .78) .63 (.50 - .77) .65 (.51 - .79)
ADI-R .80 (.74 - .86) .77 (.66 - .89) .82 (.73 - .91) .79 (.68 - .91)
SCQ > 70%  sens itiv ity
cut-off n u m b e r 14 14 14 12
specific ity .54 .50 .52 .32
SCQ > 70%  spec ific ity
cut-off n u m b e r 18 21 19 15
sens itiv ity .50 .34 .43 .67
SCQ > 80%  sens itiv ity
cut-off n u m b e r 11 11 12 10
specific ity .25 .25 .33 .14
SCQ > 80%  spec ific ity
cut-off n u m b e r 20 22 20 18
sens itiv ity .39 .26 .38 .58
Note. AUT = autism; not-AUT = not autism; ASD = autism spectrum disorder (including autism); NS = non-spectrum; 
ROC - AUC = Area Under the Receiver Operating Curve; CI = Confidence Interval
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Abstract
Recently, Gotham et al. (2007) proposed revised algorithms for the Autism Diagnostic 
Observation Schedule (ADOS) with improved diagnostic validity. The aim of the current 
study was to replicate predictive validity, factor structure, and correlations with age and 
verbal and nonverbal IQ of the ADOS revised algorithms for Modules 1 and 2 in a large 
independent Dutch sample (N = 532). Results showed that the improvement of diagnostic 
validity was most apparent for autism, except in very young or low functioning children. 
Results for other autism spectrum disorders were less consistent. Overall, these findings 
support the use of the more homogeneous revised algorithms, with the use of similar 
items across developmental cells making it easier to compare ADOS scores within and 
between individuals.
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The Autism Diagnostic Observation Schedule (ADOS; Lord et al., 2000) is a semi­
structured, standardized observational instrument to assess the social and communicative 
abilities of individuals with possible autism spectrum disorder (ASD). The ADOS consists 
of four modules intended for use in children, adolescents, and adults with different 
developmental and language levels. Items are scored from 0 (not abnormal) to 2 or 3 
(most abnormal), and a diagnosis of autism or ASD is established if the individual assessed 
has scores higher than the established cut-off values in the Communication domain, the 
Social domain, and a sum of the two. The current ADOS diagnostic algorithm does not 
include items related to repetitive behaviors and restricted interests, although these 
behaviors are coded if they occur (Lord, Rutter, DiLavore, & Risi, 2001). Initially, this choice 
was based on limited available time to notice these kinds of behaviors in the context of 
the assessment. In research and clinical practice, the ADOS used in combination with the 
Autism Diagnostic Interview-Revised (ADI-R; Lord, Rutter, & Le Couteur, 1994) is 
considered the "gold standard" for diagnosing autism. The ADI-R is a comprehensive, 
standardized, and semi-structured parent interview that includes items covering all 
three major domains of dysfunction in autism, namely, quality of reciprocal social 
interaction, communication, and repetitive, restricted, and stereotyped patterns of 
behavior.
In 2007, Gotham and colleagues proposed revised algorithms for Modules 1 through 
3 to improve the sensitivity and specificity of the ADOS. In the revised algorithms, the 
original ADOS domains and cut-off values for Social and Communication items have 
been collapsed into a single factor consisting of 10 items that describes social and 
communication domain items: the Social Affect factor (SA). In addition, 4 items from a 
second factor, restricted, totals repetitive behavior (RRB), have been included because 
RRB domain items may contribute to the diagnosis of autism or ASD, even in the limited 
context of the ADOS (Lord et al., 2006). There are two diagnostic cut-off scores for the 
combined SA&RRB domain total, one for autism and one for ASD. In order to reduce 
ceiling effects in communication items, the revised algorithms distinguish between 
"Some words" and "No words" in Module 1, on the basis of the item A1 score (overall level 
of non-echoed language). To reduce the difference between younger more rapidly 
developing children and older children, the revised algorithms distinguish between age 
younger and older than 5 years in Module 2.
The new algorithms have important advantages over the original algorithms: they 
are more homogeneous, which makes comparisons between and within cases across all 
three modules easier; the effects of age and IQ are probably reduced; and they make 
direct comparison with ADI-R scores possible. In addition, on the basis of these revised 
ADOS algorithms, Gotham, Pickles, and Lord (2009) recently proposed a calibrated
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autism severity metric that could prove very useful for identifying trajectories of autism 
severity in clinical, genetic, and neurobiological research.
To the best of our knowledge, four studies have replicated the revised ADOS 
algorithms. In the first, small study (N = 26), Overton, Fielding, and Garcia de Alba (2007) 
reported inconsistent results, finding slightly more accurate results for Module 1, 
although revised algorithm scores for Modules 2 and 3 were similar to those for the 
original algorithms. In the second study, Gotham et al. (2008) replicated their own study 
in a large and independent sample (N = 1282) and presented sensitivity and specificity 
data that were similar or better than those for the original algorithms, with the exception 
of scores for young children with phrase speech and a clinical diagnosis of pervasive 
developmental disorder not otherwise specified (PDD-NOS). In the third replication 
study (N = 195), Gray, Tonge, and Sweeney (2008) found improved sensitivity with slightly 
reduced specificity for Module 1/No Words, and improved sensitivity and specificity for 
Module 1/Some Words. Additional indices of diagnostic accuracy were taken into 
consideration; however, it was difficult to compare findings with those of the other 
studies due to dissimilarities in definition of diagnostic groups. In the fourth study, De 
Bildt et al. (2009) evaluated the revised algorithms in a Dutch, low-functioning sample (N 
= 558). The balance between sensitivity and specificity for Module 2 and 3 was better 
with the revised algorithms, w ithout there being changes in efficiency of classification. 
The sensitivity and specificity of Module 1 showed a more modest improvement, 
possibly because of the low-functioning sample.
Although these replication studies generally support the use of the revised 
algorithms, additional research is warranted because the revised algorithms could not 
be applied to some developmental cells due to limited data (De Bildt et al., 2009; Gotham 
et al., 2008; Gray, Tonge, & Sweeney, 2008). The sample studied by Overton, Fielding and 
Garcia de Alba (2007) was too small in general to draw firm conclusions from the results. 
The sample in the current study did allow for filling up some gaps in the replication 
literature so far, especially for Module 1/Some Words and both Module 2 cells. In addition, 
as age and diagnostic groups represented in samples will influence outcome measures 
at all times, it is of interest to replicate Gotham et al.'s (2007) findings in an independent 
sample with a slightly different make-up.
In the current study we sought to augment the findings of earlier studies in a large 
independent Dutch sample (N = 532). The main aim was to examine whether the revised 
algorithms improved the diagnostic validity of the ADOS. We administered Modules 1 
and 2 but not Module 3, because of the limited data available for this module. Additional 
aims were to study the effects of age and IQ on the revised algorithms, evaluated against 
the original algorithms, and to verify the factor structure of the revised algorithms.
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Methods
Participants
Data for 426 participants (aged 15 months to 12 years; 78% male; 95% Dutch Caucasian 
background) were re-evaluated using the revised algorithms. We included 106 
participants with repeated assessments (separated by a mean of 30.6 ±7.0 months) 
because Gotham et al. (2007) reported that repeated assessments did not influence 
findings. Taking the repeated assessments into account, the total sample included 532 
cases. Data were provided by three Dutch University Centers for Child and Adolescent 
Psychiatry, namely, Nijmegen (n = 490), Utrecht (n = 23), and Groningen (n = 19). At least 
90% of all participants had been referred for suspected ASD and/or other developmental 
disorders, most within the context of an extensive early screening project for ASD (see 
Oosterling et al., 2009s). A minority was recruited for research projects (De Bildt, Sytema, 
Kraijer, & Minderaa, 2005; IMGSAC, 2001).
On the basis of their use of expressive language, the participants had been assessed 
with either Module 1 (60%) or Module 2 (40%). They were divided into four developmental 
cells as suggested in the revised algorithms proposed by Gotham et al. (2007) and as 
summarized in Table 1. In order to enhance readability of this paper, the four 
developmental cells will further be referred to as: cell A, B, C or D (see Table 1).
T a b le  1 Revised algorithm developmental cells
Module 1 Module 2
Age No speech Five or more words - 
simple phrases
Flexible three word phrases - verbally fluent
< 5 Module 1 
No Words 
(A)
Module 1 
Some Words 
(B)
Module 2 
Younger than 5 years (C) 
n = 108
5 - 12
n = 137 n = 184
Module 2 
Five years and older (D)
n = 103
6
The clinical diagnoses of the 532 cases were autism (214 cases; 40% of the entire 
sample), PDD-NOS (134 cases; 25%), Asperger (10 cases; 2%), non-ASD developmental 
disorders (156 cases; 30%), and no psychiatric disorder (18 cases; 3%). Among the cases 
with non-ASD developmental disorders, 15 (10%) had non-specific mental retardation,
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36 (23%) had language disorders, 52 (33%) had externalizing disorders (Attention Deficit 
Hyperactivity Disorder or Oppositional Defiant Disorder), 17 (11%) had internalizing 
disorders (mood or anxiety disorder), and 36 (23%) had other developmental problems. 
Table 2 provides information on verbal/nonverbal IQ or ratio IQ based on the Psycho- 
Educational Profile-Revised (PEP-R; Schopler, Reichler, Bashford, Lansing, & Marcus, 1990), 
and on ADOS and ADI-R domain totals.
Compared with the samples of Gotham et al. (2007, 2008) and De Bildt et al. (2009), 
our sample was younger and higher functioning, and ADI-R and ADOS mean scores were 
lower or comparable. In addition, compared to the other samples, our sample included 
relatively more non-spectrum and non-autism ASD cases and relatively fewer autism 
cases. Details about differences in age, (non)verbal IQ, ADI-R, and ADOS mean scores by 
developmental cell and by diagnostic category are presented in Appendices A and B. 
Our samples appeared to be similar, in terms of age, developmental level, and ADOS and 
ADI-R mean scores, to the sample administered Module 1 in the study of Gray, Tonge, 
and Sweeney (2008).
Measures and Procedure
The diagnostic protocol at the three participating centers included (a) a psychiatric 
evaluation, (b) assessment with the ADOS (Lord et al., 2001), (c) a standardized parent 
interview with the ADI-R (Rutter, Le Couteur, & Lord, 2003; available for 70% of the 
sample), and (d) evaluation of IQ and language skills. In addition, parent-child play was 
observed for most children aged 0-6 years. A multidisciplinary team comprising 
minimally a child psychiatrist and a psychologist established the diagnosis, based on 
DSM-IV-TR (APA, 2000) criteria; the child psychiatrist had final responsibility for the 
diagnosis. Psychologists who met standard requirements for research reliability 
administered the ADOS and ADI-R. Cognitive abilities were assessed with a variety of 
instruments, mainly the PEP-R (Schopler et al., 1990; used for 22% of the sample), the 
Mullen Scales of Early Learning (MSEL; Mullen, 1995; used for 31% of the sample), the 
Snijders-Oomen nonverbal (Dutch) intelligence test (SON-R; Tellegen, Winkel, Wijnberg- 
Williams, & Laros, 1998; used for 29% of the sample), and the Wechsler tests (Wechsler, 
1997, 2002; used for 9% of the sample). Language abilities were assessed using the Dutch 
modification of the Reynell Developmental Language Scales (Van Eldik, Schlichting, 
Lutje Spelberg, Van der Meulen, & Van der Meulen, 1995; used for 44% of the sample) and 
the Schlichting Test for language production (Schlichting, Van Eldik, Lutje Spelberg, Van 
der Meulen, & Van der Meulen, 1995; used for 45% of the sample). An indication of verbal 
IQ was based on either the verbal scale of the MSEL (expressive and receptive language) 
or the verbal scale of the Wechsler tests or, if these measures were not available, on the
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mean score on the receptive and expressive scales of the Reynell and Schlichting tests. 
An indication of nonverbal IQ was based on either the nonverbal scale of the MSEL 
(visual reception and fine motor scales), or on the SON-R.
Design and Analyses
For each case, the original algorithms were used to compute Communication and Social 
domain totals (Lord et al., 2001), and the revised algorithms were used to compute Social 
Affect (SA) and restricted, repetitive behavior (RRB) domain totals. For both the original 
and revised algorithms, item scores of 3 were recoded to 2 and item scores of 7 and 8 to 
0 as they appear on the algorithm. Diagnostic classifications were then generated using 
the original or revised threshold cut-offs, both with SA alone and SA&RRB combined 
(Gotham et al., 2007, p. 621).
To determine whether the revised algorithms improved diagnostic accuracy, we 
compared sensitivity, specificity, efficiency (correct classification rate), Positive Predictive 
Value (PPV), and Negative Predictive Value (NPV) of the original and revised algorithms 
in relation to the clinical classification of each case in the four developmental cells. In this 
analysis, cell A was further divided by mental age as indicated by the PEP-R (<15 months 
cell A-I and >15 months cell A-II), because Gotham et al. (2007) found that the ADOS is of 
limited value for children with a mental age of less than 16 months as indicated by a very 
high percentage of false positive results in this cell (specificity = 0.19). The clinical 
significance of the indices of diagnostic accuracy were evaluated as: <0.70 = poor; 
0.70-0.79 = fair; 0.80-0.89 = good; 0.90-1.00 = excellent (Cicchetti, Volkmar, Klin, & 
Showalter, 1995). We compared the ability of the old and new algorithms to distinguish 
between (a) autism and non-spectrum cases, (b) non-autism ASD (PDD-NOS and 
Asperger's Syndrome) and non-spectrum cases, and (c) ASD and non-spectrum cases. In 
total 516 valid cases were available for calculation of diagnostic accuracy; 16 cases were 
excluded because they had missing data for items included in the original or revised 
algorithms e.g., an '8' on the 'Stereotyped/Idiosyncratic use of words or phrases' item. 
We also decided to exclude diagnostic categories with fewer than 10 cases per diagnostic 
category as a small sample size may substantially influence the outcomes. Hence, cell A-I 
with only 3 non-spectrum cases was removed from this analysis.
In order to accurately interpret ADOS outcomes, we also calculated indices of 
diagnostic accuracy for the ADI-R, calculated the agreement between ADOS and ADI-R 
classifications based on Cohen's Kappa (Cicchetti & Sparrow, 1981), determined which 
variables influenced an incorrect ADOS classification, using logistic regression modeling, 
and determined the distribution of scores for ADOS item A1 (Overall level of Non-echoed 
Language), to check whether participants received the appropriate module.
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T a b le  2 Description of sample characteristics
Module 1
No Words (A) Some Words (B)
Diagnosis n Mean SD Range n Mean SD Range
Autism
Age 104 35.6 12.9 18-73 60 43.2 14.4 22-78
PEP-R Ratio IQ 76 45.2 14.8 11-85 15 59.6 8.1 47-70
VIQ 15 43.1 20.2 13-83 33 69.7 14.9 30-102
NVIQ 19 65.6 21.7 35-107 33 77.0 17.4 50-113
ADI Social 88 16.7 4.7 4-26 47 14.2 4.4 5-22
ADI Comm-V 1 12.0 - - 24 12.1 3.8 4-19
ADI Comm-NV 87 10.9 2.7 3-14 23 8.3 2.8 4-13
ADI RR 88 3.8 1.9 0-9 47 3.7 2.3 0-8
ADOS Social 104 11.8 2.6 2-14 60 7.5 3.2 0-14
ADOS Comm 104 5.9 1.4 2-8 60 4.0 2.1 0-9
ADOS SA 104 17.0 3.2 4-20 60 11.4 4.7 0-20
ADOS RRB 104 3.4 1.8 0-7 60 2.6 1.9 0-7
4
Non-Autism ASD
Age 20 30.1 7.8 20-54 40 36.0 6.6 26-69
PEP-R Ratio IQ 10 56.4 12.1 36-77 - - - -
VIQ 8 73.4 19.6 50-104 36 85.6 22.1 54-178
NVIQ 9 88.6 10.3 73-103 37 93.1 17.7 50-133
ADI Social 15 9.6 4.6 3-18 36 8.9 4.5 0-18
ADI Comm-V 2 5.5 7.8 0-11 27 8.7 3.9 2-16
ADI Comm-NV 13 7.2 3.2 3-14 9 6.4 2.6 2-10
ADI RR 15 2.5 2.1 0-7 36 2.7 1.9 0-8
ADOS Social 20 7.0 2.8 2-13 40 4.6 2.9 0-11
ADOS Comm 20 4.2 1.3 2-6 40 2.5 1.6 0-7
ADOS SA 20 11.0 3.7 3-18 40 7.3 4.2 1-17
ADOS RRB 20 2.0 1.5 0-5 40 1.1 1.1 0-4
Non-ASD
Age 13 26.8 7.6 15-38 84 34.5 6.7 22-66
PEP-R Ratio IQ 4 63.5 11.2 50-77 1 69.0 - -
VIQ 8 66.7 25.5 18-91 80 87.2 18.3 38-134
NVIQ 8 89.4 14.9 56-107 81 93.1 17.3 49-140
ADI Social 10 7.2 4.3 1-13 67 6.8 4.5 0-18
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Module 2
Younger than 5 years (C) Five years and older (D)
n Mean SD Range n Mean SD Range
34 52.3 7.6 30-60 16 79.6 26.0 60-151
- - - - - - - -
15 85.0 17.4 44-110 13 89.5 13.0 69-106
26 89.9 22.0 56-131 16 87.3 20.0 50-123
25 15.9 5.2 5-25 9 13.9 6.7 5-21
25 12.2 5.3 3-23 9 10.3 3.7 6-16
- - - - - - - -
25 5.1 3.0 0-10 9 3.9 3.2 0-9
34 8.0 3.6 2-16 16 5.9 3.4 0-12
34 4.4 2.4 0-10 16 3.6 1.9 1-8
34 10.5 4.8 2-18 16 8.0 4.3 0-15
34 1.8 1.5 0-5 16 2.7 2.0 0-7
41 50.5 7.2 25-59 45 73.2 13.3 60-113
- - - - - - - -
19 98.3 15.4 70-126 35 96.6 21.6 50-133
29 104.2 17.3 70-148 38 91.6 22.9 50-132
22 13.6 6.7 2-29 21 9.9 5.0 3-22
22 9.6 5.2 0-18 21 6.9 3.2 2-15
- - - - - - - -
22 4.2 3.4 0-11 21 1.9 2.1 0-8
41 4.1 2.8 0-11 45 5.7 2.5 1-11
41 2.8 1.9 0-9 45 2.6 1.6 0-7
41 5.8 3.7 1-15 45 7.2 3.2 1-14
41 1.0 1.3 0-5 45 1.4 1.5 0-6
33 50.7 6.9 35-39 42 71.1 8.2 60-98
- - - - - - - -
21 96.6 11.5 75-121 34 99.5 21.6 53-145
27 98.6 15.3 66-121 38 95.6 18.3 60-133
11 6.7 4.4 1-17 19 5.7 4.6 0-15
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Module 1
No Words (A) Some Words (B)
Diagnosis n Mean SD Range n Mean SD Range
ADI Comm-V 2 2.5 2.1 1-4 49 6.2 3.3 1-13
ADI Comm-NV 8 8.3 4.0 3-14 18 4.7 3.1 0-10
ADI RR 10 1.8 1.7 0-5 67 2.3 1.8 0-8
ADOS Social 13 4.8 4.1 0-13 84 2.3 1.8 0-8
ADOS Comm 13 2.9 1.7 0-6 84 1.4 1.2 0-5
ADOS SA 13 7.4 5.5 1-18 84 3.8 2.6 0-12
ADOS RRB 13 1.0 1.4 0-4 84 0.6 1.0 0-4
#
Note: Age = age in months; PEP-R Ratio IQ = (PEP-R developm enta l age / chronological age) * 100; VIQ = Verbal IQ;
NVIQ = Nonverbal IQ; ADI Social = ADI-R Reciprocal Social Interaction total; ADI Comm-V = ADI-R Comm unication total for 
verbal cases; ADI Comm-NV = ADI-R Comm unication total for nonverbal cases; ADI RR = ADI-R Restricted, Repetitive, and 
Stereotyped Patterns of Behavior total; ADOS Social = ADOS Reciprocal Social Interaction total (original algorithm);
ADOS Comm = ADOS Comm unication total (original algorithm); ADOS SA = ADOS Social Affect total (revised algorithm); 
ADOS RRB = ADOS Restricted, Repetitive Behavior to ta l (revised algorithm).
To compare the effects of age and (non)verbal IQ on the original and revised 
algorithm totals, we used T-tests to evaluate the difference between two dependent 
correlations with n - 3 degrees of freedom and alpha set at 0.05 (Chen & Popovich, 2002). 
In these analyses the correlations between the new algorithms and age/(non)verbal IQ 
were compared to the correlation between the old algorithms and age/(non)verbal IQ, 
while being corrected for the correlation between the new and old algorithms. Cell A 
was left out of this analysis as verbal IQ and nonverbal IQ could not be established for 
the majority of the cases in this cell.
To verify the goodness-of-fit of the factor structure of the revised algorithms (SA 
alone versus SA&RRB), we applied confirmatory factor analyses (CFA) for categorical data 
by developmental cell. In these analyses, scores of 8 were marked as missing values and 
excluded. Items with more than 80% missing values were also omitted. Mplus Version 4.1 
software (Muthen & Muthen, 1995) was used for these analyses.
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Module 2
Younger than 5 years (C) Five years and older (D)
n Mean SD Range n Mean SD Range
10 4.8 3.6 1-13 19 3.8 3.0 0-13
1 2.0 - - - - - -
11 1.8 1.5 0-5 19 1.0 1.2 0-4
33 2.3 2.1 0-8 42 2.1 1.9 0-6
33 1.5 1.4 0-5 42 1.0 1.3 0-6
33 3.3 2.7 0-11 42 3.2 2.4 0-9
33 0.5 1.0 0-3 42 0.9 1.3 0-6
Results
Improved Diagnostic Validity of the Revised Algorithms?
Autism versus non-spectrum disorders. The revised algorithms based on the combined 
SA&RBB domain total had a clearly better balance between sensitivity and specificity, 
and between PPV and NPV than the original algorithms, and more cases were correctly 
classified in cells B, C, and D but not in cell A-II (see Table 3). However, the sensitivity of 
both the original and revised algorithms was (unacceptably) low in cells B, C, and D 
(Cicchetti et al., 1995).
Non-autism  A SD  versus non-spectrum disorders. The diagnostic validity of the revised 
algorithms based on the SA domain total alone was better than that of the original 
algorithms in cell A-II and D, whereas it was comparable in cell B and C (see Table 3). 
In general, the balance between sensitivity and specificity seemed to be better with the 
revised algorithms (based on SA domain total alone and on the combined SA&RRB
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domain total); however, in most cells the sensitivity of both the original and revised 
algorithms was unsatisfactory. In cell C, the PPV of the revised algorithm was considerably 
lower than that of the original algorithm although it remained above the 0.70 threshold 
(Cicchetti, et al., 1995).
ASD  versus non-spectrum disorders. The revised algorithms based on SA domain total 
alone distinguished between ASD (autism and non-autism ASD) cases and non-spectrum 
cases better (improved sensitivity and efficiency) than the original algorithms. Although 
the specificity of the SA or combined SA&RRB domain totals of the revised algorithms 
was lower than that of the original algorithms, it was still higher than 0.70 in all cells. The 
PPV and NPV were not substantially different between the two algorithms. Only in cell D, 
the PPV increased a lot with the revised algorithm (SA and SA&RRB combined), and the 
NPV of the revised algorithm was lower than that of the original algorithm in cell A-II, 
especially with SA&RRB combined.
Additional analyses to explain A D O S outcomes. As the diagnostic sensitivity of the 
ADOS was surprisingly low in all cells regardless of the algorithm used (old or new), we 
performed additional analyses. First, we calculated the predictive validity of the ADI-R, 
using cut-off scores for autism and ASD (see Risi et al., 2006, p. 1100). In general, compared 
to the ADOS, the sensitivity of the ADI-R (either for autism versus non-spectrum or for 
non-autism ASD versus non-spectrum) was comparable to lower in cell A and B, and 
comparable to higher in cell C and D. The specificity of the ADI-R was comparable or 
slightly lower than that of the ADOS. Second, analysis showed the agreement between 
the ADOS and the ADI-R classifications to be poor (k < 0.40). Third, we ran a binary 
logistic regression to determine which variables affected incorrect ADOS classification 
of cases clinically diagnosed with ASD. The independent variables clinician responsible for 
final diagnosis and psychologist coding the A D O S  did not have a significant influence and 
were therefore left out from the model. Remaining independent variables that were 
entered in the model were age at A D O S  administration and verbal IQ. Overall, for the old 
algorithms, the model reached significance (x2(2) = 17.10, p<.001), with a significant 
positive result for 'verbal IQ' (Odds Ratio = 1.03, CI = 1.01-1.05, p<.001). For the revised 
algorithms with SA alone and SA&RRB combined the models were also significant (with 
X2(2) = 8.38, p<.05 and x2(2) = 25.05, p<.001 respectively), and with a significant positive 
effect of verbal IQ (Odds Ratio = 1.02, CI = 1.01-1.04, p<.01, and Odds Ratio = 1.04, CI = 
1.02-1.06, p<.001 respectively). Fourth, in order to check that participants had been 
administered the appropriate module, we looked at the distribution of scores (0, 1, and 
2) for ADOS item A1 (Overall Level of Non-echoed Language) in the different 
developmental cells: it was 0, 0, 58 in cell A-II; 49, 30, 21 in cell B; 95, 5, 0 in cell C; and 95,
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4, 1 in cell D. These results indicate that there might have been a ceiling effect in cells C 
and D (most participants scored 0 on this item), with some cases administered a too easy 
module.
Age and effects of verbal and nonverbal IQ
With the revised algorithms (SA alone and SARRB combined) no correlation was found 
between age and ADOS total for cell C. Correlations in all other cells were only low (<0.37; 
see Table 4). Correlations between the revised ADOS total (SA alone and SARRB combined) 
and (non)verbal or verbal IQ  were low to moderate for all developmental cells (-0.24 - 
-0.47). In general, age or (non)verbal effects were not diminished using the new algorithms 
with SARRB compared to the old algorithms. With the SA factor alone, however, for some 
developmental cells reduced effects of age or (non)verbal IQ were found (see Table 4). 
See Appendix C for more detailed correlations, also with the domain totals of the ADI-R 
(Lord et al., 1994).
Verification of Factor Structure
In confirmatory factor analysis (CFA), a Comparative Fit Index (CFI; Bentler, 1990) between 
0.9 and 1 indicates good fit. In addition, a root mean square error approximation (RMSEA) 
of 0.08 or lower is considered satisfactory (Browne & Cudeck, 1993). Using these criteria, 
we found the two-factor model (SA&RRB) of the revised algorithms to fit the data better 
than the one-factor model (SA) in cells A, B, and C, with CFI values ranging between 0.96 
and 1.00 and RMSEAs ranging between 0.04 and 0.08. The goodness-of-fit rating for cell 
D was slightly poorer (CFI = 0.87, RMSEA = 0.14). Note that in cell A item A3 'Intonation' 
was scored in only a few cases (11.7%), and was excluded from the analysis.
In their analyses, Gotham et al. (2007) allowed a third factor, called "Joint Attention", 
which was consistently confirmed across Modules 1 and 2 in their study. This factor 
comprised response to jo int attention, gesturing, showing, initiating jo int attention, and 
unusual eye contact in cell A, and pointing, gesturing, showing, initiating jo int attention, 
and unusual eye contact in cells B, C, and D. CFA of a three-factor model in the current 
study was satisfactory for cell A (CFI = 1.00, RMSEA = 0.03), cell B (CFI = 0.96, RMSEA = 
0.08), and cell C (CFI = 1.00, RMSEA = 0.05) but less satisfactory for cell D (CFI = 0.89, 
RMSEA = 0.13). In general, outcomes with the three-factor model were only marginally 
better than with the two-factor model.
Across modules, 5 items or less had communalities (the percentage of variance in a 
given item explained by all of the factors) less than 0.4, and only 1 or 2 items had 
communalities below 0.2, except for cell D that included 4 items with moderate 
communalities (0.2 - 0.4) and 4 items with low communalities (<0.2). The communalities
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CHAPTER 6
T a b le  3 Sensitivity, Specificity, Positive and Negative Predictive Value and Efficiency 
of the ADOS classifications based on the original and revised algorithms and 
compared to clinical classifications
Meets original algorithm Comm-Soc for ADOS Autism
Sensitivity Specificity Efficiency PPV NPV
Autism versus Non-spectrum 
Cell A-II (mental age > 15) 90 
(AUT =  52 , NS =  10) CI 79-97 
Cell B
(97' /  8 92) (91' /  782)
52
(AUT =  58, NS =  80) CI 38-65
Cell C 44
(AUT =  34, NS =  30) CI 27-62
90
56-100 
(88' /  732 / 823) 100
95-100 
100 
88-100 
100 
91-100
Meets original algorithm Comm-Soc for ADOS ASD
Sensitivity Specificity Efficiency
Non-Autism ASD versus Non-spectrum
(88') 60 
26-88
Cell D 21
(97' /  852) 
(96' /  633)
(AUT =  14, NS =  40) CI 5-51
Cell A-II (mental age > 15) 88
(N-A ASD =  17, NS =  10) CI 64-99 
Cell B 43
(N-A ASD =  40, NS =  80) CI 27-59 
Cell C 37
(N-A ASD =  41, NS =  30) CI 22-53 
Cell D 45
(N-A ASD =  44, NS =  40) CI 30-61
90 
80-96 
(96' /  942 /  883) 80
72-86 
(93' / 1002) 70 
58-81 
(97' /  923) 80
66-89
(671)
(843)
(793)
(67' /  1002 / 863) 89
(76' /  882) 
(86' /  563)
80-95
97
83-100
93
80-98
78 
58-91 
(84' /  802 / 633) 73 
64-81 
(70' /  1002) 62
(771 / 643)
Meets original algorithm Comm-Soc for ADOS ASD
Sensitivity
ASD versus Non-spectrum
Cell A-II (mental age > 15) 97
(ASD =  69, NS =  10 ) CI 90-100
Cell B 62
(ASD =  98, NS =  80) CI 52-72
Cell C 52
(ASD =  75, NS =  30) CI 40-64
Cell D 50
(ASD =  58, NS =  40) CI 37-63
Specificity
60
26-88
89
80-95
97
83-100
93
80-98
50-73
68
57-78
Efficiency
92
84-97
74
67-80
65
55-74
67
57-76
(713)
(613)
98 64
89-100 35-87
100 74 
88-100 65-82
100 61
78-100 46-75
100 78
29-100 65-89
PPV NPV
79 75
54-94 35-97
65 76
44-83 66-84
94 53
70-100 39-66
87 61
66-97 47-73
PPV NPV
94 75
86-98 35-97 
87 66
77-94 56-75
96 45
87-100 32-57 
91 56
75-98 43-68
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Meets revised algorithm SARRB for ADOS Autism
Sensitivity Specificity Efficiency | p p v | n p v
83 (95' /  862) 80 (94' /  802) 82 96 47
70-92 44-97 70-9' 85-99 23-72
69 (97' /  8 92 / 92 3) 98 (9'' /  9 '  /  7P) 86 (863) 95 8'
55-80 9'-' 00 79-9' 84-99 72-88
71 (98' /  942) 93 (93' /  100'2) 8' 92 74
53-85 78-99 70-90 75-99 57-87
57 (98' /  883) 90 (90' /  763) 8' (8P) 67 86
29-82 76-97 69-9' 35-90 7 '-95
Meets revised algorithm SARRB for ADOS ASD
Sensitivity Specificity Efficiency PPV NPV
76 (82') 70 (79') 74
50-93 35-93 54-89
50 (77' /  952 / 86°) 86 (82' /  752 / 633) 74 
34-66 77-93 65-82
41 (84' /  652) 83 (77' / 942) 59 
26-58 65-94 47-71
64 (83' /  533) 85 (83' /  623) 74 
48-78 70-94 63-83 
Meets revised algorithm SARRB for ADOS ASD 
Sensitivity Specificity Efficiency
8' 63
54-96 3'-89 
(7P) 65 78
45-8' 67-86
77 51
55-92 36-66 
(583) 82 68
65-93 53-80
PPV NPV
93 70 90 96 58
84-98 35-93 8! -96 87-99 28-85
72 (764) 86 (964) 79 87(83 72
63-8' 77-93 72-84 77-93 62-8'
61 83 68 90 46
49-72 65-94 58-76 79-97 33-60
64 85 72 86 62
50-76 70-94 63-8' 72-95 48-75
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CHAPTER 6
T a b le  3 Continued
Meets revised algorithm SA only for ADOS Autism
Sensitivity Specificity Efficiency PPV | n p v
Autism versus Non-spectrum
Cell A-II (mental age > 15) 81 (89' /  782) 80 (941 / 802) 81 95 44
(AUT =  52 , NS =  10) CI 67-90 44-97 69-90 85-99 22-69
Cell B 62 (91' /  812 / 903 98 (931 / 942 / 713) 83 (853) 95 78
(AUT =  58, NS =  80) CI 48-74 91-100 75-89 82-99 69-86
Cell C 62 (951 / 812) 97 (971 / 1002) 78 95 69
(AUT =  34, NS =  30) CI 44-78 83-100 66-87 77-100 53-82
Cell D 50 (921 / 803) 98 (971 / 823) 85 (813) 88 85
(AUT =  14, NS =  40) CI 23-77 87-100 73-93 47-100 71-94
Meets revised algorithm SA only for ADOS ASD
Sensitivity Specificity Efficiency PPV NPV
Non-Autism ASD versus Non-spectrum
Cell A-II (mental age > 15) 82 (801) 80 (761) 81 88 73
(N-A ASD =  17, NS =  10) CI 57-96 44-97 62-94 62-98 39-94
Cell B 58 (751 / 1002 / 863 81 (79' /  752 / 543 73 (663) 61 80
(N-A ASD =  40, NS =  80) CI 41-73 71-89 64-81 43-76 69-87
Cell C 54 (801 / 882) 73 (631 / 942) 62 73 54
(N-A ASD =  41, NS =  30) CI 37-69 54-88 50-73 54-88 37-69
Cell D 73 (721 / 623 83 (771 / 483) 77 (543 82 73
(N-A ASD =  44, NS =  40) CI 57-85 67-93 67-86 66-92 58-85
Meets revised algorithm SA only for ADOS ASD
Sensitivity Specificity Efficiency PPV NPV
ASD versus Non-spectrum
Cell A-II (mental age > 15) 94 80 92 97 67
(ASD =  69, NS =  10 ) CI 86-98 44-97 84-97 90-100 35-90
Cell B 74 (784) 81 (92) 78 (83v) 83 72
(ASD =  98, NS =  80) CI 65-83 71-89 71-83 73-90 62-81
Cell C 71 73 71 87 50
(ASD =  75, NS =  30) CI 59-81 54-88 62-80 76-94 35-65
Cell D 74 83 78 86 69
(ASD =  58, NS =  40) CI 61-85 67-93 68-85 73-94 54-81
Note. Comm-Soc = ADOS Social-Communication total (original algorithm); SARRB = ADOS Social Affect & Restricted, 
Repetitive Behaviors (revised algorithm); SA = ADOS Social Affect (revised algorithm); PPV = Positive Predictive Value; 
NPV = Negative Predictive Value; CI = Confidence Interval. Numbers in parentheses are percentages for d ifferent indices 
as reported by ’Gotham  et al. (2007), 2Gotham et al. (2008), 3De Bildt et al. (2009), 4Gray, Tonge, & Sweeney (2008).
Printed in bold = Indices of diagnostic accuracy w ith  poor values (<70; C icchetti et al., 1995).
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T a b le  4  Pearson correlation and t-tests for correlations between Age / (N)VIQ and 
ADOS totals for the revised and original algorithms
Correlation between 
revised and original 
algorithm totals
Revised
algorithm
Original
algorithm
r SA -
Comm-Soc
r SARRB - 
Comm-Soc
A 
e 
S 
g
r SARRB- 
age
r Comm- 
Soc - age
t (SA vs. 
CommSoc)
t (SARRB vs. 
CommSoc)
Age
Cell A-I 0.97 0.94 0.23 0.32 * 0.33 * -3.17 ** -0.05
Cell A-II 0.98 0.94 0.35 ** 0.37 ** 0.37 ** -0.95 0.00
Cell B 0.98 0.98 0.29 ** 0.32 ** 0.30 ** -1.15 0.71
Cell C 0.97 0.96 -0.07 -0.07 -0.08 0.24 0.22
Cell D 0.94 0.94 0.22 * 0.31 ** 0.30 ** -2.49 * 0.27
r SA -
Comm-Soc
rSARRB- 
Comm-Soc
r SA - 
(N)VIQ
g 
g
 
A 
)V
 
§
r Comm- 
Soc - (N)VIQ
t (SA vs. 
CommSoc)
t (SARRB vs. 
CommSoc)
VIQ
Cell B 0.98 0.98 -0.33 ** -0.36 ** -0.36 ** 2.13 * 0.24
Cell C 0.97 0.96 -0.38 ** -0.41 ** -0.44 ** 2.12 * 0.92
Cell D 0.94 0.94 -0.24 * -0.34 ** -0.29 ** 1.39 -1.50
NVIQ
Cell B 0.98 0.98 -0.36 ** -0.41 ** -0.40 ** 2.33 * 0.55
Cell C 0.97 0.96 -0.32 ** -0.36 ** -0.34 ** 0.77 -0.58
Cell D 0.94 0.94 -0.35 ** -0.47 ** -0.42 ** 2.07 * -1.54
Note. SA = Social Affect, SARRB = Social Affect and Restricted, Repetitive Behavior, Comm-Soc = Comm unication and 
Reciprocal Social Interaction.
* p<.05, ** p<.01
6
for gestures and hand  mannerisms were consistently low or moderate across modules. 
The number of items with low or moderate communalities did not differ much between 
the two- or three-factor models. See Appendices D and E for correlations of the 14 items 
with the two- and three-factor models.
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Discussion
This study replicates previous findings on the diagnostic validity of the revised algorithms 
for ADOS Modules 1 and 2, proposed by Gotham et al. (2007), in a relatively large 
independent Dutch sample. Overall, the children in our sample were younger and higher 
functioning than those included in previous replication studies and with a different 
distribution of clinical diagnoses (autism, non-autism ASD, and non-spectrum disorders). 
For some specific cells, our study fills up some gaps in the literature, namely for the 
Modules 1/Some Words cell and for the Module 2/Younger as well as the Module 2/ 
Older than 5 years cell.
Regarding our main aim, to investigate whether the revised algorithms improved the 
diagnostic validity of the ADOS compared to the original algorithms, we found (a) 
increased predictive validity for autism cases with the revised algorithms (combined 
Social Affect and Restricted, Repetitive Behavior domains - SA&RRB) except for 
participants who were administered Module 1/No words and had a mental age of >15 
months (cell A-II), (b) less consistent improvement in predictive validity for non-autism  
A SD  cases, and (c) increased predictive validity for A SD  cases as a whole, especially when 
the revised algorithms based on the SA domain total were used. Previous studies 
generally indicated that the sensitivity, specificity, and/or efficiency of the revised 
algorithms were the same or better than those of the original algorithms (De Bildt et al., 
2009; Gotham et al., 2007, 2008; Gray, Tonge, & Sweeney, 2008; Overton, Fielding, & Garcia 
de Alba, 2007). Our findings support the use of the more homogeneous revised 
algorithms, with similar items used across developmental cells to allow for easier 
comparison of ADOS scores within and between individuals.
In previous research, the only exception to the overall finding of improved predictive 
validity of the revised algorithms was the performance of the ADOS revised algorithm 
for non-autism ASD in young children administered Module 2 (cell C). Gotham et al. 
(2008) reported a marked decrease in sensitivity for non-autism ASD with the revised 
algorithm based on combined SA&RRB domain total compared with the original 
algorithm in this cell (0.65 versus 0.88). In cell C (with 17 non-autism ASD and 18 
non-spectrum participants), they reported a high mean score (4) for the ADI-R restricted, 
repetitive and stereotyped behavior domain but a low ADOS mean score for this domain 
(RRB score of 1.3), which suggests that the ADOS may miss this type of behavior. We 
found a similar pattern in cell C, which consisted of 41 individuals with non-autism ASD 
and 30 individuals with non-spectrum disorders. However, compared to the original 
algorithms, we did not observe the decrease in sensitivity in our substantially larger 
sample. This suggests that the revised algorithm also has improved diagnostic validity in
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children with non-autism ASD who have phrase speech and are younger than 5 years.
The sensitivity of the revised algorithms was much lower in the different 
developmental cells than that reported in previous studies, whereas the specificity was 
comparable or even better (De Bildt et al., 2009; Gotham et al., 2007, 2008; Gray, Tonge, & 
Sweeney, 2008). As most cases, including the non-spectrum cases, had been referred for 
suspected ASD, we would have expected the opposite, namely, a high sensitivity with a 
lower specificity. The high specificity of the ADOS found in our study supports the 
usability of the ADOS for research purposes in order to select narrowly defined groups 
of participants. However, the low sensitivity is a problem, because it is important not to 
miss cases. There are a number of possible explanations for this discrepancy in sensitivity 
with earlier studies:
(a) In some cells, the sample size per diagnostic group was limited, which may have 
influenced the results. Gotham et al. (2007, 2008) excluded cells with fewer than 15 
participants per diagnostic group, whereas we included some diagnostic groups with 
only 10 cases (Module 1/ No Words, mental age >15 months) or 14 cases (Module 2, >5 
years) per cell.
(b) Flaws in ADOS coding could distort results. However, this is improbable because 
our teams were well trained, and five members are recognized as ADOS trainers by 
leading institutions in the UK or USA. The trainers supervised less experienced colleagues 
in order to ensure reliability.
(c) Sample variation may play a role. Most children in this study were clinically referred 
within the context of an extensive early screening project (see Oosterling et al., 2009). 
The fact that our sample was younger, higher functioning, and included fewer core 
cases of autism than the samples in other studies may have given rise to misclassifica- 
tion. Higher functioning children often show milder ASD symptoms or they may "cover 
up" their weaknesses in a semi-structured one-to-one context. As the disabilities of 
higher-functioning ASD children are often more evident in complex situations of daily 
life, we would expect the ADI-R to be more sensitive, which proved to be the case, 
although only modestly so, for participants who were administered Module 2.
(d) Another point concerns how diagnoses were established. As the agreement 
between ADOS and ADI-R classifications is poor, clinicians must have often relied on 
only one of the instruments in assigning a DSM-IV diagnosis (APA, 2000) in addition to 
observations from other assessments. As the clinicians who made the final diagnoses 
were highly experienced and the independent variable 'clinician responsible for final 
diagnosis' was not a predictor of the ADOS false negative cases, there is little reason to 
question the quality of clinical diagnoses made in this study. However, it is a matter of 
speculation to what extent differences in ADOS outcomes between the sites included in
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this study and those in the original study performed in the USA are related to differences 
in assigning clinical diagnoses (clinician based versus DSM-IV based). The definition of 
non-autism ASD might be broader in Europe than in the USA, or the distinction between 
autism and non-autism ASD might be slightly different in clinical practice. For this reason, 
we added the ASD versus non-spectrum disorders comparison in the analyses, which 
improved diagnostic validity relative to the more strict comparison (autism versus 
non-spectrum disorders and non-autism ASD versus non-spectrum disorders), especially 
when the revised algorithms based on SA alone were used.
(e) Finally, the choice of module may have influenced results. Guidelines for module 
choice are clearly described (Lord et al., 2001) but in clinical practice the choice of 
whether to administer Module 1 or Module 2 is sometimes difficult and arbitrary. In this 
regard, Klein-Tasman, Risi, and Lord (2007) found that administration of an 'easier' module 
instead of an appropriate module resulted in under classification of autism in participants 
administered Module 1/2, and in under classification of ASD in participants administered 
Module 2/3. Therefore, we sought to verify whether the choice of module could have 
been responsible for the low sensitivity in our study. Despite careful consideration by 
the diagnostic team of which module to administer, the distribution of item A1 (Level of 
Non-echoed Language), with a disproportionately large number of 0 scores, suggests 
that the choice of module resulted in under classification of at least some cases. This 
notion is supported by the observation that verbal IQ was higher in incorrectly classified 
cases than in correctly classified cases.
To recapitulate, while a combination of factors could have led to the relatively low 
sensitivity in our study, which is a problem, this does not detract from our overall finding 
that the diagnostic validity of the revised algorithms is better than that of the original 
algorithms.
Interestingly, the revised algorithms based on a single factor (SA) were better than 
revised algorithms based on two factors (combined SA&RRB) for identifying cases of 
non-autism ASD in the youngest/lowest functioning group (cell A-II) and in the oldest/ 
highest functioning group (cell D). Although these findings are not in line with Gotham 
et al. (2007) and are based on a limited amount of data, at least for cell A-II, they might 
indicate that restricted and repetitive behavior is of less diagnostic value in very young 
or low-functioning children (cell A-II) and/or older or higher functioning children at the 
milder ends of the spectrum (cell D) than in other children.
One of the aims of revising the ADOS algorithms was to minimize the effect of verbal 
and nonverbal IQ on ADOS totals (Gotham et al., 2007). However, we found a diminished 
effect of IQ (verbal and nonverbal) on revised algorithm totals in only a few cells and 
only with regard to the SA domain total. This suggests that RRB items are (partly)
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responsible for the influence of verbal/nonverbal IQ on the combined SA&RRB domain 
total. This is contrary to previous research (De Bildt et al., 2009; Gotham et al., 2007, 2008), 
which generally found verbal and nonverbal IQ not to affect the ADOS total calculated 
with the revised algorithms. The fact that our sample was higher functioning than the 
samples in previous studies could play a role in this difference.
We found that age did not affect the revised algorithm (SA&RRB) domain total in cell 
C and had only a minor effect in the other cells; the magnitude of this effect was not 
smaller with the revised algorithm than with the original algorithm, consistent with the 
findings of other studies (Gotham et al., 2007, 2008; De Bildt et al., 2009).
We found the two-factor model (SA&RRB) of the revised algorithms to fit the data 
better than the one-factor model (SA), with a slightly unsatisfactory fit for cell D only. In 
both independent samples of Gotham et al. (2007, 2008), the two-factor model provided 
a better fit than the one-factor model in all developmental cells. While variation in factor 
structure is to be expected across samples, the slightly unsatisfactory fit of the model in 
cell D may be due to the difference in the distribution of diagnoses across samples, 
which was most apparent in this cell. In our sample, cell D included relatively few autism 
cases, while autism was overrepresented in cell D in the two studies by Gotham et al. In 
addition to the two-factor model, Gotham et al. (2007) found a three-factor model, with 
jo in t attention' as the third factor, to fit the data better for both cells A and B, but they 
decided to use the two-factor model due to its greater consistency across developmental 
cells. In the current study, the three-factor model was not better in any developmental 
cell, supporting Gotham et al.'s decision to use the two-factor model.
Limitations
There are some limitations to this study. We did not include any participants assessed 
with Module 3, which limited the comparison with previous studies. However, we did fill 
up gaps in the literature on other modules. Moreover, the small sample size of some cells 
(A-II and D) limited the interpretation of some results and prevented analysis of algorithm 
performance in cell A-I. However, in this regard, a new Toddler Module of the ADOS with 
novel tasks for infants and toddlers has been reported by Luyster et al. (2009) to meet 
the diagnostic conditions applicable to very young and/or severely delayed children. A 
final limitation is that clinical diagnoses were made on the basis of the old algorithms, 
which may have led to biased outcome measures for the original algorithms. Given this 
bias, one would have expected the diagnostic agreement to be better with the original 
algorithms than with the revised algorithms, which was not the case, thereby emphasizing 
the improved diagnostic validity of the revised algorithms.
145
#
#CHAPTER 6
Clinical Implications
In general, the current replication study of ADOS Modules 1 and 2 in a large, independent 
and well-defined population shows that the revised ADOS algorithms (Gotham et al., 
2007) improve diagnostic validity compared with the original algorithms. The 
improvement in predictive validity was most apparent for autism; the sensitivity and 
specificity of the revised algorithms for non-autism  ASDs were only marginally better 
than the original algorithms. The low sensitivity of the revised algorithms may be 
problematic for some developmental cells or diagnostic subgroups since this reflects 
increasing discrepancy between the ADOS algorithm and clinical diagnosis. Although 
the source of the lower sensitivity merits further study, it does once again emphasis that 
a diagnosis of ASD requires a multidisciplinary approach that includes a variety of 
assessment measures.
We confirmed the factor structure proposed by Gotham et al. (2007), and the revised 
algorithms were minimally influenced by age; however, they were not entirely 
independent of (non)verbal IQ. Overall, our study continues to support the use of the 
more homogeneous new ADOS algorithms for clinical and research purposes.
146
#
#EVALU AT IO N  OF THE A D O S  REVISED ALG O R ITH M S
References
A m e ric an  Psych iatric  A ssoc ia tion  (2000).
D iagnostic  and Statis tica l M anua l o f M en ta l 
D isorders, F ou rth  Ed ition , T ex t Revision. 
W a sh in g to n  DC: Au tho r.
Bentler, P.M. (1990). C om p a ra tive  f it ind ices i r  
s tru c tu ra l m ode ls. Psychological Bulletin, 107, 
238-246.
B rowne, M.W., & C udeck, R. (1993). A lte rn a t iv e  ways 
o f assessing m ode l fit. In K.A.
Bollen, & J.S. Long (Eds.), Testing structural equation 
models (pp. 136-162). N e w b u ry  Park, CA: Sage.
B ildt, A. de, Sytem a, S., Kraijer, D., & M inde raa , R.
(2005). P reva lence o f pe rvas ive  d e ve lo p m e n ta l 
d iso rders  in ch ild re n  and ado lescen ts  w ith  
m en ta l re ta rda tio n . Journal of Child Psychology 
and  Psychiatry, 46, 275-286.
B ildt, A. de, Sytem a, S., Lang, N. van, M inde raa , R., 
Enge land, H. van, & Jonge, M.V. de  (2009). 
Eva lua tion  o f th e  ADOS rev ised  a lg o r ith m : th e  
ap p lic a tion  in 558 Dutch ch ild ren  and 
ado lescents . Journal of Autism and  
Developmental Disorders, 39(9), 1350-1358.
Chen, P.Y., & Popovich, P.M. (2002). Correlation: 
Parametric and  nonparametric measures. 
Thousand  Oaks, CA: Sage Pub lications.
C icche tti, D.V., & Sparrow , S.S. (1981). D eve lop ing  
c rite ria  fo r e s tab lish ing  in te r- ra te r re lia b ility  o f 
specific item s in a g iven  in ven to ry . American 
Journal o f  Mental Deficiency, 86, 127-137.
C icche tti, D.V., Vo lkm ar, F., Klin, A., & Show a lte r, D. 
(1995). D iagnos ing  au tism  using ICD-10 crite ria : 
A  com pa rison  o f n eu ra l ne tw o rks  and 
s tandard  m u lt iv a ria te  p rocedures. Child 
Neuropsychology, 1, 26-37.
Eldik, M.C.M. van, S ch lich ting , J.E.PT., Lutje
Spe lbe rg , H.C., M eu len , B.F. van der, & M eu len , 
S.J. van d e r (1995). Reynell test voor taalbegrip. 
A m ste rdam : H a rcou rt Test Publishers.
G o tham , K., Pickles, A., & Lord, C. (2009).
S tanda rd iz ing  AD O S scores fo r a m easure  of 
seve rity  in au tism  spec trum  d iso rders. Journal 
of Autism and Developmental Disorders, 39, 
693-705.
G o tham , K., Risi, S., Dawson, G., Tager-Flusberg, H., 
Joseph, R., Carter, A., e t al. (2008). A  re p lic a tio n  
o f th e  A u tism  D iagnostic  O b se rva tio n  
Schedu le  (ADOS) rev ised  a lg o rithm s. American 
Academ y of Child and Adolescent Psychiatry, 
47(6), 642-651.
G o tham , K., Risi, S., Pickles, A., & Lord, C. (2007). The  
au tism  d iagnos tic  obse rva tio n  schedule : 
revised a lg o r ith m s  fo r im p ro ved  d iagnos tic  
va lid ity . Journal o f Autism and Developmental 
Disorders, 37, 613-627.
Gray, K.M., Tonge, B.J., & Sweeney, D.J. (2008). Using 
th e  A u tism  D iagnostic  In te rv iew -Rev ised  and 
th e  A u tism  D iagnostic  O b se rva tio n  Schedu le  
w ith  yo un g  ch ild re n  w ith  d e ve lo p m e n ta l 
delay: Eva lua ting  d iagnos tic  va lid ity . Journal of 
Autism and Developmental Disorders, 38, 657-667.
In te rn a tio n a l M o le c u la r G ene tic  S tudy o f A u tism  
C onso rtium  (IMGSAC) (2001). A 
g e n o m e w id e  screen fo r au tism : s trong  
e v idence  fo r lin ka g e  to  ch rom osom es  2q, 7q, 
and 16 p. American journal of hum an genetics, 
69(3), 570-581.
Klein-Tasman, B.P., Risi, S., & Lord, C.E. (2007). Effect 
o f la n g u a g e  and task dem ands  on th e  
d iagnos tic  e ffec tiveness  o f th e  A u tism  
D iagnostic  O b se rva tio n  Schedu le : th e  im p ac t 
o f m o d u le  cho ice. Journal o f Autism and  
Developmental Disorders, 37, 1224-1234.
Lord, C., Risi, S., D iLavore, P., Shu lm an , C., T hu rm , A., 
& Pickles, A. (2006). A u tism  from  tw o  to  nine. 
Archives o f General Psychiatry, 63(6), 694-701.
Lord, C., Risi, S., Lam brech t, L., Cook, Jr., E.H., 
Leven tha l, B.L., D iLavore, P.C., Pickles, A., & 
Rutter, M. (2000). The  au tism  d iagnos tic  
obse rva tio n  schedu le-generic : a s tandard  
m easure o f socia l and  co m m u n ic a tio n  defic its  
associated w ith  th e  spec trum  o f au tism . 
Journal o f Autism and Developmental Disorders, 
30 (3), 205-223.
Lord, C., Rutte r, M., D iLavore, P., & Risi, S. (1999). 
Autism Diagnostic Observation Schedule (ADOS) 
m anual. Los Ange les, CA: W este rn  
P sycho log ica l Services.
Lord, C., Rutte r, M., D iLavore, P., & Risi, S. (2001). 
Autism Diagnostic Observation Schedule (ADOS) 
m anual. Los Ange les, CA: W este rn  
P sycho log ica l Services.
Lord, C., Rutte r, M., & Le C outeur, A. (1994). A u tism  
D iagnostic  In te rv ie w  - Revised: A  revisec 
ve rs ion  o f th e  D iagnostic  In te rv ie w  fo r 
careg ive rs  o f in d iv idua ls  w ith  possib le  
pe rvas ive  d e ve lo p m e n ta l d iso rders. Journal of 
Autism and Developmental Disorders, 24, 
659-685.
147
#
#CHAPTER 6
#
Luyster, R., G o tham , K., G u th rie , W., Coffing , M., 
Petrak, R., Pierce, K., Bishop, S., Esler, A., Hus, V., 
O ti, R., R ichler, J., Risi, S., & Lord, C. (2009). The  
Au tism  D iagnostic  O b se rva tio n  Schedule- 
To dd le r M odu le : A  new  m o d u le  o f a 
s tanda rd ized  d iagnos tic  m easure  fo r au tism  
spec trum  d iso rders. Journal of Autism and  
Developmental Disorders, 39(9), 1305-1320.
M u llen , E. (1995). Mullen Scales of Early Learning. AGS 
Edition. C irc le  Pines, MN: A m e ric an  Gu idance 
Service.
M u then , L.K., & M u th en , B.O. (1995). M-plus user's 
gu ide . Los Ange les, CA: M u th e n  and M u then .
O os te rling , I.J., W ens ing , M., Sw inkels, S.H., Gaag,
R.J. van der, Visser, J.C., W o ud enb e rg , T., 
M inde raa , R., S teenhuis, M.P., & Buitelaar, J.K. 
(2010). A dvanc ing  e a rly  d e te c tio n  o f au tism  
spec trum  d iso rd e r by ap p ly in g  an in teg ra ted  
tw o-stage screen ing  app roach . Journal o f Child 
Psychology and  Psychiatry, 51(3), 250-258
O ve rto n , T., F ie ld ing , C., & Garcia de  A lba, R. (2007). 
B rie f re p o rt: E xp lo ra to ry  ana lysis o f th e  ADOS 
rev ised  a lg o r ithm : spec ific ity  and  p red ic t ive  
va lue  w ith  H ispanic ch ild re n  re fe rred  fo r 
au tism  spec trum  d iso rders. Journal of Autism  
and  Developmental Disorders, 38, 1166-1169.
Risi, S., Lord, C., G o tham , K., Corse llo , C., Chrys le r, C., 
Sza tm ari, P., e t al. (2006). C om b in ing  
in fo rm a tio n  from  m u lt ip le  sources in the  
d iagnosis o f au tism  spec trum  d iso rder. Journal 
of the American Academ y o f Child and  
Adolescent Psychiatry, 45, 1094-1103.
Rutter, M., Le C outeur, A., & Lord, C (2003). ADI-R: 
Autism Diagnostic Interview - Revised. Los 
A nge les, CA: W es te rn  P sycho log ica l Services.
Sch lich ting , J.E.P.T., Eldik, M.C.M. van, Lutje
Spe lbe rg , H.C., M eu len , S.J. van der, & M eu len, 
B.F. van d e r (1995). Schlichting test voor 
taalproductie. Lisse: Swets Test Publishers.
Schop ler, E., Reichler, R.J., Bashford, A., Lansing, 
M.D., & Marcus, L.M. (1990). The Psychoeduca- 
tional Profile Revised (PEP-R). A ustin : Pro-Ed.
Te llegen , P. J., W inke l, M., W ijnbe rg-W illiam s, B. J., & 
Laros, J. A. (1998). Snijders-Oomen Niet-verbale 
IntelligentietestSON-R 2.5-7. Lisse: Swets &
Z e itl inger.
Wechsle r, D. (1997). Wechsler Preschool and  Primary 
Scale o f Intelligence-Revised. Lisse: Swets &
Z e itl inger.
W echsle r, D. (2002). Wechsler Intelligence Scale for 
Children-III.-NL. A m ste rdam : H a rcou rt Test 
Publishers.
148
#
#EVALU AT IO N  OF THE A D O S  REVISED ALG O R ITH M S
6
149
0
#CHAPTER 6
A p p e n d ix  A  Comparison between current and previous samples regarding mean 
chronological age and (verbal / nonverbal) IQ
Gotham et al., 2007 Gotham et al., 2008
Autism Non-Autism  ASD NS Au tism
a v nv a v nv a v nv a v  nv
M o du le  1
No W ords (A) 
Som e W ords (B)
< > > < > > < > >
< =  =
M o du le  2
Y oung e r (C) 
O ld e r (D)
< > = = > > = > >
> =  =
Note. a = chronological age; v  = verbal IQ; nv = nonverbal IQ; < = significant difference (p<.05) w ith  variable in 
current sample < variable in previous sample; > = significant difference (p<.05) w ith  variable in current sample > 
variable in previous sample.
A p p e n d ix  B Comparison between current and previous samples regarding 
ADI-R and ADOS domain mean scores
Gotham et al., 2007 Gotham et al., 2008
Autism Non-Autism ASD NS Autism
ADI-R domains so cv cn rr so cv cn rr so cv cn rr so cv cn rr
Module 1
No Words (A) < < < < < = = < < = = = < - = <
Some Words (B) < < < <
Module 2
Younger (C) < < - < = < - = < < - < = = - =
Older (D) < < - <
ADOS domains s co s co s co s co sa rb
Module 1
No Words (A) < < < < < = = = = =
Some Words (B) < < < =
Module 2
Younger (C) < < < < = < = < = <
Older (D) < < < =
Note. so = ADI-R Reciprocal Social Interaction; cv = ADI-R Comm unication total for verbal cases; cn = ADI-R Comm unication 
total for nonverbal cases; rr = ADI-R Restricted, Repetitive, and Stereotyped Patterns of Behavior; s = ADOS Reciprocal Social 
Interaction (original algorithm); co = ADOS Comm unication (original algorithm); sa = ADOS Social Affect (revised algorithm); 
rb = ADOS Restricted, Repetitive Behavior (revised algorithm).
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De Bildt et al , 2009
Non-Autism  ASD NS Autism Non-Autism  ASD NS
a v nv a v nv a iq a iq a iq
< > > < = > - - - - - -
=  > > < > > < = < = < >
> = > = > = - - - - - -
=  > = = > = = = < > < >
#  #
De Bildt et al., 2009
Non-Autism ASD NS Autism Non-Autism ASD NS
so cv cn rr so cv cn rr so cv cn rr so cv cn rr so cv cn rr
< = = < = = = = < = < < < < < < < < <  =
= = - = = = - = = < -  = < <  - < < <  - <
s co sa rb s co sa rb s co sa rb s co sa rb s co sa rb
< = < = = = = = - -  - -  - -  - -  - -  - -
< < <  = = = = < < < <  = < = = < <  = = =
= < = = = = = = - -  - -  - -  - -  - -  - -
< = = = = = = = < = < = = = = = < < <  =
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A p p e n d ix  C  Correlations between ADOS revised algorithm domain totals and age,
(non)verbal IQ, ADI-R domain totals, and ADOS original algorithm domain totals
ADI-R
Age VIQ NVIQ Social Comm-V Comm-NV RR
Module 1, No words mental age < 15 months
SA total r 0.23 - - 0.46 - 0.36 0.29
n 57 47 0 47 47
RRB total r 0.41 - - 0.36 - 0.10 0.49
n 57 47 0 47 47
SA & RRB r 0.32 - - 0.48 - 0.30 0.41
n 57 47 0 47 47
Module 1, No words mental age > 15 months
SA total r 0.35 - - 0.53 0.21 0.50 0.31
n 80 66 5 61 66
RRB total r 0.26 - - 0.22 0.64 0.01 0.34
n 80 66 5 61 66
SA & RRB r 0.37 - - 0.51 0.36 0.42 0.36
n 80 66 5 61 66
Module 1, Some words
SA total r 0.29 -0.33 -0.36 0.49 0.51 0.50 0.21
4n 184 149 151 150 100 50 150
RRB total r 0.28 -0.28 -0.36 0.38 0.49 0.40 0.34
n 184 149 151 150 100 50 150
SA & RRB r 0.32 -0.36 -0.41 0.51 0.55 0.52 0.26
n 184 149 151 150 100 50 150
Module 2, Younger
SA total r -0.07 -0.38 -0.32 0.44 0.38 - 0.47
n 108 55 82 58 57 1 58
RRB total r -0.04 -0.37 -0.31 0.21 0.19 - 0.27
n 108 55 82 58 57 1 58
SA & RRB r -0.07 -0.41 -0.36 0.43 0.37 - 0.47
n 108 55 82 58 57 1 58
Module 2, Older
SA total r 0.22 -0.24 -0.35 0.38 0.46 - 0.29
n 103 82 92 49 49 0 49
RRB total r 0.38 -0.44 -0.54 0.28 0.36 - 0.40
n 103 82 92 49 49 0 49
SA & RRB r 0.31 -0.34 -0.47 0.40 0.49 - 0.36
n 103 82 92 49 49 0 49
Note. Age = age in months; VIQ = verbal IQ; NVIQ = nonverbal IQ; ADI-R Social = ADI-R Reciprocal Social Interaction total;
ADI-R Comm-V = ADI-R Comm unication total for verbal children; ADI-R Comm-NV = ADI-R Comm unication total for nonverbal 
children; ADI-R RR = ADI-R Restricted, Repetitive, and Stereotyped Patterns of Behavior total; ADOS Social = ADOS Reciprocal 
Social Interaction total (original algorithm); ADOS Comm = ADOS Comm unication total (original algorithm);
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ADOS
Social Comm Comm-soc Play RR
0.97 0.68 0.97 0.67 0.55
57 57 57 57 57
0.60 0.42 0.60 0.53 0.98
57 57 57 57 57
0.94 0.66 0.94 0.70 0.78
57 57 57 57 57
0,98 0,77 0,98 0,46 0,41
80 80 80 80 80
0,38 0,37 0,40 0,33 0,97
80 80 80 80 80
0,93 0,76 0,94 0,48 0,62
80 80 80 80 80
$
0.97 0.83 0.98 0.52 0.50
184 184 184 184 184
0.54 0.57 0.59 0.39 0.96
184 184 184 184 184
0.95 0.84 0.98 0.54 0.67
184 184 184 184 184
0.96 0.82 0.97 0.44 0.37
108 108 108 108 108
0.43 0.51 0.49 0.20 0.93
108 108 108 108 108
0.94 0.84 0.96 0.43 0.55
108 108 108 108 108
0.92 0.79 0.94 0.23 0.36
103 103 103 103 103
0.48 0.45 0.50 0.16 0.96
103 103 103 103 103
0.91 0.80 0.94 0.24 0.63
108 108 103 103 103
ADOS Comm-soc = ADOS Comm unication and Reciprocal Social Interac 
ADOS play total (original algorithm); ADOS RR = ADOS Restricted, Repe' 
total (original algorithm); SA = ADOS Social Affect total (revised algorith 
total (revised algorithm). Significant correlations printed in bold (p<.05
tion total (original algorithm); ADOS Play = 
itive, and Stereotyped Patterns of Behavior 
m); RRB= ADOS Restricted, Repetitive Behavior
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A p p e n d ix  D  Item correlations with the two factor model (SA & RRB)
Module 1, No words (N = 137) Module 1, Some words (N = 184)
Item r Item r
Social Affect B1 Unusual eyecontact 0.92 B1 Unusual eyecontact 0.90
B4 Gaze and other behaviors 0.85 B4 Gaze and other behaviors 0.93
B3 Facial expressions 0.87 B3 Facial expressions 0.77
A2 Frequency of vocalisations 0.86 A2 Frequency of vocalisations 0.87
B5 Shared enjoyment 0.80 B5 Shared enjoyment 0.78
B12 Quality of social overtures 0.94 B12 Quality of social overtures 0.92
B11 Response to joint attention 0.76 A7 Pointing 0.56
A8 Gestures 0.58 A8 Gestures 0.44
B9 Showing 0.87 B9 Showing 0.55
B10 Initiation of joint attention 0.67 B10 Initiation of joint attention 0.59
Restricted A3 Intonation - A5 Stereotyped language 0.73
Repetitive ^
Unusual sensory interest 0.82 D1 Unusual sensory interest 0.62
D C M a V I U I  J
D4 Repetitive interests 0.78 D4 Repetitive interests 0.71
D2 Hand mannerisms 0.30 D2 Hand mannerisms 0.60
CFI 1.00 0.96 4
RMSEA 0.04 0.08
Note. Item names have been abbreviated from  the Western Psychological Services ADOS item names. Refer to the key 
from  Figure 6 in the ADOS Manual (Lord et al., 1999) for complete names. r = correlation; CFI = Comparative Fit Index; 
RMSEA = Root MeanSquare Error Approximation. For Module 1, No Word item A3 was not applicaple due to the high 
num ber of missing values (88.3%).
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Module 2, Younger (N = 108) Module 2, Older (N = 103)
Item r Item r
B1 Unusual eyecontact 0.91 B1 Unusual eyecontact 0.71
B10 Amount of social communication 0.91 B10 Amount of social communication 0.71
B2 Facial expressions 0.94 B2 Facial expressions 0.64
B11 Quality of report 0.96 B11 Quality of report 0.95
B3 Shared enjoyment 0.82 B3 Shared enjoyment 0.63
B8 Quality of social overtures 0.96 B8 Quality of social overtures 0.95
A7 Pointing 0.79 A7 Pointing 0.51
A8 Gestures 0.81 A8 Gestures 0.44
B5 Showing 0.87 B5 Showing 0.43
B6 Initiation of joint attention 0.79 B6 Initiation of joint attention 0.33
A5 Stereotyped language 0.82 A5 Stereotyped language 0.62
D1 Unusual sensory interest 0.54 D1 Unusual sensory interest 0.45
D4 Repetitive interests 0.86 D4 Repetitive interests 0.94
D2 Hand mannerisms 0.73 D2 Hand mannerisms 0.67
1.00 0.87
0.05 0.14
6
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A p p e n d ix  E Item correlations with the three factor model (SA, RRB & Joint Attention)
Module 1, No words (N = 137) Module 1, Some words (N = 184)
Item r Item r
Social Affect B1 Unusual eyecontact 0.93 B1 Unusual eyecontact 0.94
B4 Gaze and other behaviors 0.85 B4 Gaze and other behaviors 0.93
B3 Facial expressions 0.88 B3 Facial expressions 0.77
A2 Frequency of vocalisations 0.87 A2 Frequency of vocalisations 0.87
B5 Shared enjoyment 0.81 B5 Shared enjoyment 0.78
B12 Quality of social overtures 0.95 B12 Quality of social overtures 0.92
B11 Response to joint attention 0.76 A7 Pointing 0.58
A8 Gestures 0.58 A8 Gestures 0.46
B9 Showing 0.87 B9 Showing 0.58
B10 Initiation of joint attention 0.67 B10 Initiation of joint attention 0.62
Restricted A3 Intonation - A5 Stereotyped language 0.73
Repetitive ^
Unusual sensory interest 0.82 D1 Unusual sensory interest 0.62
D C M a V I U I  J
D4 Repetitive interests 0.78 D4 Repetitive interests 0.72
D2 Hand mannerisms 0.30 D2 Hand mannerisms 0.60
CFI 1.00 0.96 4
RMSEA 0.03 0.08
Note. Item names have been abbreviated from  the Western Psychological Services ADOS item names. Refer to the key 
from  Figure 6 in the ADOS Manual (Lord et al., 1999) for complete names. r = correlation; CFI = Comparative Fit Index; 
RMSEA = Root MeanSquare Error Approximation. For Module 1, No Word item A3 was not applicaple due to the high 
num ber of missing values (88.3%).
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Module 2, Younger (N = 108) Module 2, Older (N = 103)
Item r Item r
B1 Unusual eyecontact 0.93 B1 Unusual eyecontact 0.87
B10 Amount of social communication 0.91 B10 Amount of social communication 0.72
B2 Facial expressions 0.94 B2 Facial expressions 0.64
B11 Quality of report 0.96 B11 Quality of report 0.96
B3 Shared enjoyment 0.82 B3 Shared enjoyment 0.63
B8 Quality of social overtures 0.97 B8 Quality of social overtures 0.96
A7 Pointing 0.80 A7 Pointing 0.67
A8 Gestures 0.84 A8 Gestures 0.51
B5 Showing 0.90 B5 Showing 0.52
B6 Initiation of joint attention 0.80 B6 Initiation of joint attention 0.47
A5 Stereotyped language 0.82 A5 Stereotyped language 0.61
D1 Unusual sensory interest 0.54 D1 Unusual sensory interest 0.45
D4 Repetitive interests 0.86 D4 Repetitive interests 0.94
D2 Hand mannerisms 0.73 D2 Hand mannerisms 0.67
1.00 0.89
0.05 0.13
6
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Abstract
This randomized controlled trial compared results obtained after 12 months of 
nonintensive parent training plus care-as-usual and care-as-usual alone. The training 
focused on stimulating jo int attention and language skills and was based on the 
intervention described by Drew et al. (2002). Seventy-five toddlers with autism spectrum 
disorder (65 autism, 10 PDD-NOS, mean age = 34.4 months, SD  = 6.2) were enrolled. 
Analyses were conducted on a final sample of 67 children (lost to follow-up = 8). No 
significant intervention effects were found for any of the primary (language), secondary 
(global clinical improvement), or mediating (child engagement, early precursors of social 
communication, or parental skills) outcome variables, suggesting that the 'Focus parent 
training' was not of additional value to the more general care-as-usual.
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In clinical practice there is consensus that children with autism spectrum disorder (ASD) 
should be enrolled into intervention programs as early as possible (Dawson & Osterling, 
1997; National Research Council, 2001; Rogers, 2008); however, there is little empirical 
evidence that earlier intervention is more beneficial than later intervention (Charman, 
2003). The need for empirically based early intervention programs has become more 
urgent because substantial advances have been made in the early detection and 
diagnosis of ASD (Charman & Baird, 2002; Oosterling et al., 2010).
Core deficits in the areas of social interaction, and language and communication are 
already present in infants and toddlers with ASD. Several longitudinal studies have shown 
early social communication skills to be associated with language outcomes (e.g. Bono, 
Daley, & Sigman, 2004, Charman et al., 2003; Dawson et al., 2004; Mundy, Sigman, & Kasari, 
1990; Toth et al., 2006), making these skills feasible targets for intervention. For this reason, 
many early intervention programs focus on promoting skills, such as joint attention, 
imitation, and play, which are considered prerequisites for the development of social 
communicative abilities in both typically developing children and children with autism.
According to the National Research Council (2001), it is essential to include parent 
training in early intervention programs because parents generally represent the most 
proximal and powerful environmental influence during early childhood, and without 
parental participation gains in children's development are unlikely to be maintained 
(Bruner, 1981; Whalen, Schreibman, & Ingersoll, 2006). McConachie and Diggle (2007) 
systematically reviewed the evidence of parent-implemented interventions for children 
aged 1-6 years with ASD. Results from (randomized) controlled studies (N = 10) 
demonstrated that parent training could improve child communication behavior with 
their child (Aldred, Green, & Adams, 2004; Drew et al., 2002), increase maternal knowledge 
of autism (Jocelyn, Casiro, Bettie, Bow, & Kneisz, 1998), reduce maternal depression 
(Bristol, Gallagher, & Holt, 1993), enhance parent-child interaction, and improve maternal 
communication style (Aldred, Green, & Adams, 2004; Koegel, Bimbela, & Schreibman, 
1996). The latter has also been described as 'parental sensitivity', which has been 
suggested to promote communication skills in children with autism (Siller & Sigman, 
2002). However, the majority of the studies reviewed suffered from methodological 
shortcomings, such as small sample sizes, absence of long-term follow-up assessments 
of at least 1 year, limited use of tools with established validity with an ASD diagnosis 
such as the Autism Diagnostic Observation Schedule (ADOS; Lord, Rutter, DiLavore, & 
Risi, 2001) and the Autism Diagnostic Interview-Revised (ADI-R; Rutter, Le Couteur, & 
Lord, 2003), and an inability to explore mediating or moderating effects. Further, some 
studies did not use a randomized design, which precludes drawing firm conclusions 
about the effectiveness of the interventions investigated.
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The parent training program evaluated for effectiveness in the current study, called 
Focus parent training, is modeled after an intervention described by Drew et al. (2002). 
This home-based parent-training program focuses on promoting compliance, mutual 
enjoyment, joint attention (as early precursors of social and communicative behavior), 
and language development. The program adopted a consultant model with parents 
acting as the everyday therapist. In the study by Drew et al. parents were randomized to 
the experimental parent-training group (n = 12) or to local services only (n = 12). Twelve 
months after enrolment in the study (mean age of the children = 35 months), results 
suggested that children in the parent training group made more progress in language 
development than the children in the local services group. No differences were found 
for symptom severity or parent self-reported stress. Limitations of this study are the 
small sample size, which may have resulted in findings by chance, and outcome data 
being based on parental report only, which can introduce correlated measurement error 
(parents have been trained in only one group, and these trained parents can become 
more sensitive to evidence of their children's understanding and word approximations 
regardless of their children's real development). Therefore, the promising findings 
warrant replication.
The present study sought to avoid the methodological shortcomings of previous 
studies by using a number of widely used professional- and parent-report measures with 
acceptable validity and a larger sample (N = 67). Based on an alpha of 0.05 and a beta of
0.80, a sample size of 34 participants was required to detect a treatment effect of 
medium size within one group. A sample of 68 participants was required to detect a 
difference between the groups. The 2-year program was evaluated 1 year after the start 
of the intervention. The aim was to replicate and extend the findings of Drew et al. 
(2002), including subgroup analyses based on degree of developmental delay at baseline 
in order to establish whether some children benefited more than others, based on their 
developmental potential. Based on the assumption that joint attention is a predictor of 
concurrent language ability (Dawson et al., 2004), we hypothesized that the Focus parent 
training would have a specific, positive effect on the development of language.
Methods
Participants
Seventy-five children with ASD were randomized to the experimental or control group, 
but 8 were lost to endpoint measurements (see Figure 1). Participants were recruited 
between spring 2004 and spring 2007 at Karakter Child and Adolescent Psychiatry
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University Center Nijmegen, the Netherlands. They were referred by clinicians because 
of possible ASD, as identified by screen positive results on the Early Screening of Autistic 
Traits Questionnaire (ESAT; Oosterling et al., 2009; Swinkels et al., 2006). The ESAT is a 
14-item screening instrument to identify very young children at risk for ASD. Consensus 
diagnosis was made by at least two experienced, board-certified professionals (a child 
psychiatrist and a psychologist), subsequent to a comprehensive diagnostic assessment 
procedure including clinical observations of the child using the ADOS (Lord et al., 2001), 
the parent interview ADI-R (Rutter et al., 2003), and psychometric testing of developmental 
abilities. These were measured with the Mullen Scales of Early Learning (MSEL; Mullen, 
1995) in 22 children (29%). The remaining children, who were difficult to test with the 
MSEL were assessed with the Psycho Educational Profile-Revised (PEP-R; Schopler, Reichler, 
Bashford, Lansing, & Marcus, 1990). The MSEL is a developmental test with adequate 
reliability and validity intended for use in children aged 0 to 68 months who are willing 
to cooperate and yields an Early Learning Composite score (mean = 100, SD  = 15). The 
PEP-R was used for children with very limited receptive and expressive language and 
who could only be engaged indirectly by their reactions to the test materials. The PEP-R 
offers a developmental approach yielding a profile of well established skills and emerging 
skills for children aged 6 months to 7 years. Developmental Quotient (DQ) based on the 
PEP-R was calculated as: (developmental age in months / chronological age in months) 
* 100. Interrater reliability of the PEP-R is high, and with regard to validity significant 
correlations were found with other developmental tests such as the Bayley Scales of 
Infant Development (r = .77; Bayley, 1969).
Inclusion criteria for the Focus parent training were chronological age (12 to 42 
months), clinical diagnosis, and developmental level. The latter criterion was used 
because the parent training is not appropriate for children with a developmental age 
younger than 12 months or with extremely little developmental potential, or for children 
with limited room for improvement concerning target behaviors at the upper end of the 
spectrum. Therefore, we only included children with either a diagnosis of autism in 
combination with a developmental age of at least 12 months or children with a diagnosis 
of Pervasive Developmental Disorder-Not Otherwise Specified (PDD-NOS) in combination 
with a developmental age of at least 12 months and a Developmental Quotient (DQ) 
below 80. Exclusion criteria were substantial problems within the family, other than 
those related to the child's condition (such as severe parental psychopathology, financial/ 
housing problems, and marital conflicts), which could interfere with the parent training, 
and insufficient parental proficiency in Dutch.
Eight participants did not fully meet the inclusion criteria but were included anyway 
because it was felt that there was enough room for improvement based on clinical
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assessment, either at the lower or upper limits: 4 children in the experimental group and 
3 in the control group had autism but had a developmental age younger than 12 months. 
In addition, 1 child included in the experimental group was diagnosed with PDD-NOS 
but had a DQ of 86 at baseline. Of these 8 participants 2 had no endpoint 
measurement.
Randomization and Baseline Characteristics
Participants randomized to the experimental group received the Focus parent training 
in addition to care-as-usual, and those randomized to the control group received 
care-as-usual alone. Participants were randomized after completion of baseline 
assessments and after signing for informed consent, using two strategies. The first 26 
participants were randomly assigned to one of the groups, but we learned that the 
children and parents in the two groups could come into contact with each other (the 
children attended the same specialized day-care nurseries) and might exchange 
experiences, thereby potentially undermining the distinction between the experimental 
and control conditions. For this reason, we allocated the remaining participants (n = 49) 
by where participants lived. Subjects living outside the Nijmegen area were allocated to 
the control group, while subjects living inside that area were allocated to the experimental 
group. Clusters (living inside or outside the regions specified) were not randomized for 
pragmatic reasons (i.e. travel distance for parent trainers). At baseline, minimal differences 
regarding clinical features of the participants were found between groups. See Table 1 
for more details.
Care-as-usual
In the Netherlands, daycare for young children with developmental problems is provided 
through either (a) special daycare centers for children with mental retardation (in 
combination, or not, with other developmental, psychiatric, or medical conditions) or (b) 
medical nurseries for children with behavioral or developmental problems, but without 
developmental delay. Both settings provide, on an individual basis, speech and language 
therapy, motor therapy, music therapy, and play therapy. Support for parents can range 
from low-frequency sessions with a psychologist (e.g. 1 hour per month) to intensive 
practical support set up in the home environment (e.g. twice a week for 90 minutes). 
There were no significant differences in the care-as-usual received between the control 
and experimental groups (see Table 1).
166
L H A P ItR  7
#
#RCT OF A  PARENT TR A iN iN G  FOR TO D D LERS W ITH  AU TISM
T a b le  1 Participant characteristics at baseline and care-as-usual received from 
baseline to endpoint
Experimental group
(n = 36)
Control group
(n = 31)
Mean (SD) % Mean (SD) % t A2
Child characteristics
Age in months 35.2 (5.5) 33.3 (6.4) -1.31
Male 75.0 80.6 0.31
Diagnosis
Autism 91.7 83.9 0.96
PDD-NOS 8.3 16.1
DQa 58.4 (16.8) 58.0 (16.9) -0.11
ADI-Ra
RSI 16.3 (5.1) 14.7 (4.5) -1.27
Comm 11.2 (2.4) 10.3 (2.8) -1.45
RRSPB 4.1 (2.1) 3.0 (1.8) -2.31*
ADOSa
SA 15.0 (4.6) 14.8 (4.9) -0.14
RRB 2.8 (1.7) 2.8 (1.9) -0.11
MacArthur N-CDI
Words understood 177.9 (122.5) 181.5 (121.4) 0.12
Words said 106.8 (122.2) 101.7 (109.7) -0.18
Gestures produced 29.1 (13.7) 30.1 (13.6) 0.29
Erikson Scalesb
Non-negativity 5.9 (1.8) 6.2 (0.8) 0.87
Non-avoidance 3.9 (1.5) 4.1 (1.3) 0.38
Compliance 3.8 (1.6) 4.2 (1.3) 0.89
CBCLc
Internalizing 21.3 (9.4) 16.9 (7.3) -2.05*
Externalizing 21.2 (11.1) 19.4 (9.0) -0.71
ICQd
Total score 146.4 (27.0) 141.0 (18.0) -0.82
Family / parent characteristics
Non-western immigrants 91.7 83.9 0.96
Single parents families 91.7 96.8 0.77
Mothers' educational level
low 41.7 41.9 0.06
middle 33.3 35.5
high 25.0 22.6
#
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T a b le  1 Continued
Experimental group
(n = 36)
Control group
(n = 31)
Mean (SD) % Mean (SD) % t X2
Fathers' educational level3
low 34.3 56.7 6.34*
middle 20.0 26.7
high 45.7 16.7
Erikson Scalesb
Supportive presence 4.5 (1.3) 4.8 (1.3) 0.81
Respect for authonomy 4.9 (1.0) 4.8 (1.4) -0.42
Structure & limit setting 4.2 (1.3) 4.2 (1.4) 0.08
Quality of instruction 4.3 (1.4) 4.3 (1.3) 0.06
Non-hostility 6.7 (0.7) 6.9 (0.3) 1.68
SCL-90
Mothers (n = 57) 126.7 (31.2) 123 (28.0) -0.46
Fathers (n = 47) 113.2 (33.7) 112.3 (21.9) -0.10
Stress index total (NOSI)
Mothers (n = 58) 343.7 (84.2) 340.0 (84.1) -0.17
Fathers (n = 46) 307.2 (94.4) 333.9 (82.9) 0.97
Care-as-usual
Day caree 5.2 (1.7) 4.2 (2.9) -1.68
Speech and language th.f 16.7 (22.4) 19.1 (22.0) 0.43
Physical therapyf 8.3 (18.4) 6.4 (14.9) -0.46
Other individual therapyf 24.9 (59.5) 22.7 (39.7) -0.17
Parental counseling' 21.0 (30.9) 28.2 (36.2) 0.88
Note. PDD-NOS = Pervasive deve lopm enta l d isorder - no t o therw ise specified; DQ = Deve lopm enta l Quotient; 
ADI-R = Autism  Diagnostic Interview-Revised (Rutter et al., 2003); RSI = Reciprocal Social Interaction total;
Com m  = Com m unication total; RRSPB = Restricted, Repetitive, and Stereotyped Patterns o f Behavior total;
ADOS = Autism  Diagnostic Observation Schedule (Lord e t al., 2001); SA = Social A ffect to ta l (revised algorithm , 
Gotham  et al., 2007); RRB = Restricted, Repetitive Behavior to ta l (revised algorithm ); N-CDI = Dutch version of 
the  M acArthur Comm unicative Deve lopm ent Inventory (Fenson et al., 1993; Zink & Lejaegere, 2002); CBCL = Child 
Behavior CheckList 172 - 5 (Achenbach & Rescorla, 2000); SCL-90 = Symptom Checklist-90 (Arrindell & Ettema, 1975); 
NOSI = Nijmeegse Ouderlijke Stress Index (de Brock, Vermulst, Gerris, & Abidin, 1992) ; ICQ = the Infant Characteristics 
Questionnaire (Bates, Freeland, & Lounsbury, 1979).
a No value = 2; b No value = 6, and scores are on ly displayed for mother-child interactions. For father-child interactions 
no significant differences between groups were found either; cNo value = 4; dNo value = 10; eAverage number of daily 
periods (morning/afternoon) spend in either a child special day care centre or a medical nursery; f M inutes per week. 
* p<.05 (printed in bold)
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Aims and Content of the Focus Parent Training
General Approach and Aims
The Focus parent training is a 2-year intervention program using a professional-as- 
consultant and parent-as-therapist model and adopting an eclectic approach within 
a social-pragmatic and developmental context (Ospina et al., 2008). Auriol Drew 
(former speech and language therapist at Guy's Hospital, Newcomen Centre, London) 
provided in-company training for the parent-trainers prior to the start of the study. In 
total eight psychologists or sociotherapists worked as parent-trainers. Regular 
meetings were held so that the parent-trainers could discuss difficulties encountered 
during the interventions.
The aims of the parent training at a child level were threefold: to promote the 
child's engagement (compliance and willingness to join in mutual activities), to elicit 
early precursors of social communication (joint pleasure and joint attention behaviors, 
imitation, and functional play), and to stimulate language development. At a parent 
level, the aim of the training was to stimulate parental skills in order to promote child 
development (see Intervention Techniques taught to Parents).
Training Scheme
The parent-training program started with four weekly 2-hour sessions with a group 
of parents, followed by individual 3-hour home visits every 6 weeks during the first 
year. In the second year, the home visits were scheduled at 3-month intervals. Plenary 
sessions were held every 6 months, during which the parent-trainers presented the 
principles of behavioral management and the social pragmatic approach taken to 
the development of joint attention, nonverbal social communication, and language 
skills. These sessions also gave parents the opportunity to share emotions and 
experiences.
Home visits followed a set structure including (a) parent-child free play, followed 
by discussion and feedback (often based on video material), (b) practicing specific 
games (see below), and (c) discussion of possibilities to facilitate generalization into 
daily routines, e.g. during mealtimes, dressing, or shopping. Each home visit was 
concluded by setting short-term goals and choosing corresponding activities to 
practice during the next 6-week period.
Intervention Activities
Parents were encouraged to keep the child engaged in mutual activities, either 
during free play (child led), during specific game play (parent led), or in everyday
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jo int action routines. Specific games, all of which had written instructions, included 
(a) games to illicit gaze switching and eye contact, e.g. with balloons or bubbles; (b) 
games to illicit index finger pointing and showing; (c) games to stimulate first words 
(e.g. picture posting and sorting, lotto, puzzles); (d) mirror games to stimulate dyadic 
joint attention, imitation, or play with objects; (e) games for learning to greet others, 
and; (f) games for learning to be curious and using words to show curiosity, such as 
'what', 'who', and 'where'. All specific games were designed in such a way that they 
could be used for different developmental levels.
Initially, 2-3 minutes were recommended for each activity, gradually increasing to 
about 5 minutes per activity. Parents were advised to take between 30-60 minutes 
"set-aside" time per day. However, it was anticipated that as parents became more 
familiar with the activities and techniques, this social pragmatic approach would be 
used increasingly often and for longer during everyday parent-child interactions.
Intervention Techniques taught to Parents
The parents of the children in the intervention group were taught several techniques 
to maximize the effect of the intervention.
1. Behavior management techniques, including principles of (differential) 
reinforcement, interrupting unwanted behavior, and teaching alternative 
behaviors.
2. Techniques to stimulate mutual enjoyment and eye contact including using an 
(overly) enthusiastic voice, holding objects close to own eyes, and then wait for 
eye contact before complying with the child's requests.
3. Holistic learning of language, for example use of exaggerated prosody and 
repetitive paraphrasing to maximize the likelihood that the child would 
understand the meaning of key referent words.
4. Use of visual support for spoken language (objects, photos, pictures) and use of 
simple gestures.
5. Consequent attention to adequate pace, timing, and adjustment to the child's 
developmental level and interests (sensitivity).
Measures
We used a multi-informant perspective on data collection by using professional 
observation, parent report, and video recording, applying widely used and standardized 
measures, most of them with acceptable validity. Table 2 provides a summary of measures 
and information concerning blinding.
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T a b le  2 Summary of measures and blinding
Time Approach Informant Blind to group status at endpoint?
Measures BL EP A dm in is ta tio n C od ing
Primary outcome measures
M a c A r th u r N-CDI 
language
X X Parent re p o rt Pa rent(s) no
-
AD O S  (item  A1) X X C lin ica l
o b se rva tio n
Psycho log is t no yes (89%)
Secondary outcome measure
CGI-I - X Rating scale Psycho log is t - yes (100%)
Mediating outcome measures
Erickson ch ild  scales X X V id eo
o bse rva tio n
S tuden t /  ju n io r 
psycho log is t
yes (100%) yes (100%)
M a c A r th u r N-CDI 
gestu res
X X Parent re p o rt Pa rent(s) no -
AD O S  (subscales) X X C lin ica l
o b se rva tio n
Psycho log is t no yes (89%)
Erickson pa ren t scales X X V id eo
o bse rva tio n
S tuden t /  ju n io r 
psycho log is t
yes (100%) yes (100%)
Note. BL = baseline; EP = endpoint; ADOS = Autism  Diagnostic Observation Schedule (Lord e t al., 2001); N-CDI = 
Dutch version of the M acArthur Comm unicative Deve lopm ent Inventory (Fenson et al., 1993; Z ink & Lejaegere, 2002); 
CGI-I = Clinical Global Impression-Improvement scale (Guy, 1976).
Primary Outcome Measures
Language development
Based on parent report, changes in language comprehension and language 
production were assessed with a Dutch version of the MacArthur Communicative 
Development Inventory, the N -CD I (Fenson et al., 1993; Zink & Lejaegere, 2002). The 
N-CDI has adequate reliability (internal consistency) and good criterion validity as 
evaluated against a language measure that uses professional observation, the Dutch 
Non-Speech Test (NNST; Zink & Lembrecht, 2000). Based on professional observation, 
change in language production was assessed with ADOS item A1 (level of non-echoed 
language). To create unity in scores for modules 1 and 2, we recoded item scores into 
a 6-point rating scale ranging from score 0 (no words or word approximations) to 
score 5 (phrase speech of 3 or more words).
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Secondary Outcome Measure
General improvement
To assess the degree of general improvement relative to the baseline state, the 
Clinical Global Impression - Improvement scale (CGI-I; Guy, 1976) was rated by a 
psychologist blind to the case-control status and based on comprehensive 
assessment reports. The CGI-I is a clinical outcome measure with acceptable validity 
that is sensitive to change (Berk et al., 2008). The scale contains a 7-point rating with 
responses from 1 (very much improved) through to 7 (very much worse).
Mediating Outcome Measures
Engagement
Change in child compliance and willingness to join in mutual activities was measured 
using three 7-point rating scales developed by Erickson, Stroufe, & Egeland (1985): (a) 
Compliance or the child's tendency to follow directions and comply to the requests 
given by the parent. At the high end, a child complies in a detailed fashion to the 
directions given by the parent, and at the low end the child actively rejects almost all 
directions given by the parent; (b) Negativity or the child's anger, dislike or hostility in 
the interaction with the parent. At the high end the child shows neither overt nor 
covert signs of negativism, and at the low end the child is repeatedly and overtly 
anger or resistant towards the parent; and (c) Avoidance or the child's tendencies or 
clear attempts in the session to avoid interacting with the parent. At the high end the 
child shows no withdrawal from, or intention to avoid the parent, and at the low end 
the child shows strong interest to withdraw from the parent, either by leaving the 
situation or resisting the parents' attempts to engage him or her. Scores were based 
on videotaped parent-child interaction episodes of about 15 minutes, either at the 
clinic (baseline measurement) or at home (endpoint measurement), with a 
standardized set of play material. The videotaped interactions were rated by alternate 
combinations of pairs of trained students or junior psychologists (5 raters in total) 
who were blind to the case-control status. The inter-rater agreement (individual 
coding evaluated against a consensus coding as established by alternate combinations 
of pairs), based on 42% of the data and expressed as weighed Cohen's Kappa's 
(agreement within one scale point), ranged from 57.4 to 74.9 on these three subscales. 
The clinical significance of Kappa is interpreted as: <40 = poor, 40-59 = fair, 60-74 = 
good, >75 = excellent (Cicchetti & Sparrow, 1981).
Early precursors of social communication
Change in early precursors of social communication was identified with two
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measures: (a) The NCD-I Gestures form (Fenson et al., 1993), which asks parents to 
record the communicative and symbolic gestures the child has tried or completed 
(adequate internal consistency and criterion validity); and (b) the A D O S  (Lord et al., 
2001). At baseline and endpoint, children were assessed with the most appropriate 
module, depending on their language level. Consequently, there could be differences 
per child in the module used over time (either Module 1 or Module 2). For this reason, 
the revised algorithms proposed by Gotham, Risi, Pickles, and Lord (2007) were 
applied, which allow for inter-module comparisons of domain scores. In the current 
study, we used separate items comprising the Social Affect domain score and a sum 
score of items that comprise a jo int attention factor (for more details Gotham et al., 
2007). The ADOS was administered by trained psychologists not blind to the 
case-control status of participants, but was coded based on videotapes by 
psychologists who met standard requirements for research reliability and who were 
blind to the case-control status. The ADOS has adequate internal consistency and 
inter rater reliability, and high sensitivity and specificity regarding diagnostic 
discrimination (Lord et al., 2001).
Parental skills
Change in the quality of parental skills (five dimensions) in their interaction with their 
child was examined using the 7-point Erickson Scales (Erickson, Stroufe, & Egeland, 
1985). To this end, videotaped parent-child interaction episodes of about 15 minutes 
(see above) were rated by alternate pairs of trained students or junior psychologists 
blind to the case-control status of the participants. Inter-rater agreement was 
established in the same way as for the engagement measures. The five parental 
dimensions were (a) supportive presence or the provision of positive regard and 
emotional support ( k  = 80.2); (b) respect for the child's autonom y  or de degree to which 
the parent acts in a way that recognizes and respects the validity of the child's 
individuality, motives, and perspectives in the session ( k  = 55.3); (c) effective structure 
and limit setting or the degree to which the parent attempts to establish his/her 
expectations for the child's behavior versus not communicating his/her expectations 
or not enforcing his/her agenda adequately ( k  = 82.6); (d) quality of instructions or the 
degree to which the parent structures the situation so that the child knows what the 
task objectives are and receives hints or corrections while solving the problems that 
are well timed and paced, graded in logical steps, and stated clearly (k  = 70.1); and (e) 
non-hostility that reflects the parent's expression of anger, discounting or rejecting of 
the child ( k  = 100).
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Statistical Analyses
Repeated-measures ANOVAs were used to determine change in ratings before and after 
treatment, and between the experimental group and the control group for the primary 
outcome measure (language) and for the mediating outcome measures (engagement, 
early precursors of social communication, and parental skills). In these models, group 
(experimental versus control) was entered as between-subject factor, time (baseline 
versus endpoint) as the within-subject factor, and the group by time interaction 
represented the treatment effect. In addition, Developmental Quotient (DQ) divided 
into three groups (<50; 50-69; >70) was included in the model as covariate. The DQ by 
group by time interaction indicated whether DQ had a moderating effect on the main 
treatment outcome. With regard to the secondary outcome measure (clinical global 
improvement), we performed a Chi-square analysis to determine whether there was any 
difference in general improvement between the experimental and control groups 
relative to the baseline state. Level of significance was set at p<.05. Analyses were run 
both on the basis of the 'intention to treat principle' and 'per protocol'. In addition, 
analyses were run excluding those individuals who did not fully meet the inclusion 
criteria with regard to DQ (n = 3 in the experimental group; n = 3 in the control group; 
without endpoint measurement, n = 2) to examine whether there were any differences 
that would impact the study.
Results
Participant Flow
Full assessments were conducted at baseline and 1 year after the start of the intervention, 
which was generally about 15 months (SD = 2.3) after baseline (waiting time +12 months 
of intervention) for both the experimental and control groups (see Figure 1). There were no 
meaningful differences in results based on the 'intention to treat' or on the 'per protocol' 
approach. Therefore, only analyses based on 'intention to treat' are reported here.
Primary Outcomes
Table 3 shows changes in group mean scores per outcome measure before and after 
one year of intervention as well as results of the repeated measures ANOVAs. With regard 
to the primary outcome, language development, the analyses showed no interaction 
effect between group and time, or between DQ, group, and time for any of the language 
measures, indicating no intervention effects. However, on all language measures there 
was a main effect of time, meaning that the language skills of children in both groups
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F ig u re  1 Flow diagram of participants through each stage of the trial
251 A sse sse d  for e lig ib ility
176 Excluded
148 Did not meet inclusion criteria 
10 Met inclusion criteria but 
declined to participate 
18 Other reasons
75 Random ized
Local health care services 
&
Focus parent training
Local health care services only
40 A llocated  to  experim ental g ro u p 35 A llocated  to  control g ro u p
9 Prem aturely d isco n tinued  intervention
Reasons:
- O ther major fam ily problems
- Parent-training program did not fully 
meet child's and/or family's urgent needs
- Acceptation problems or overburdening
- Large spontaneous improvem ent
5 W ith  e ndpo in t m easurem ent  
4 W ithou t en d p o in t m easurem ent
i i
31 Inc luded  in A nalys is  - per p ro toco l 
36 Inc luded  in A nalys is  - in te n t io n  to  trea t
31 Included  in A nalys is  - per p ro toco l 
31 Included  in A nalys is  - in te n tio n  to  trea t
improved with time. As expected, DQ at baseline explained a significant amount of 
covariance in language development for all children. Analyses w ithout those individuals 
who did not fully meet inclusion criteria did not influence primary outcomes.
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CHAPTER 7
T a b le  3 Differences in primary and mediating outcomes from baseline to endpoint, 
and results of the Repeated Measures ANOVA's
Experimental
group
n = 36
Control group
n = 31
Group
n
A(EP - BL) 
Mean (SD) n
A(EP - BL) 
Mean (SD) F
Primary outcomes
Mac Arthur - N-CDI
Words understood 34 62.0 (75.0) 31 35.2 (66.1) .54
Words said 34 75.5 (78.8) 31 56.1 (97.2) .00
ADOS
Level of non-echoed language on a 6 point scale 33 -1.6 (1.1) 31 -1.3 (1.2) 2.60
Mediating outcomes
Erickson Scales
Non-compliance 27 0.9 (1.5) 22 0.5 (1.5) 0,00
Non-negativity 27 0.7 (2.1) 23 0.3 (1.3) .95
Non-avoidance 27 0.7 (1.5) 22 0.5 (1.4) .09
Mac Arthur - N-CDI
Gestures produced 34 6.7 (10.2) 29 6.3 (9.0) .16
ADOS
Joint attention factor 33 -0.8 (2.3) 31 -0.9 (0.2) .12
Social Affect 33 -2.5 (4.0) 31 -2.3 (3.7) .01
Erickson Scales
Supportive presence 27 0.4 (1.6) 23 0.0 (1.3) .04
Respect for authonomy 27 0.2 (1.2) 23 0.5 (1.3) 1.97
Structure & limit setting 27 1.0 (1.6) 23 0.1 (1.2) .54
Quality of instruction 27 0.5 (1.7) 23 -0.0 (1.1) .04
Non-hostility 27 0.1 (0.6) 23 0.0 (0.7) .04
Note. DQ = Developmental Quotient; BL = baseline; EP = endpoint; ADOS = Autism  Diagnostic Observation Schedule; 
Mac A rthu r -N-CDI = Dutch version of the M acArthur Comm unicative Deve lopm ent Inventory.
* p<.05; ** p<.01; *** p<.001
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Time Group*Time DQ DQ*Group DQ*Time DQ*Group*Time
F F F F F F
8.19 ** 2.12 33.18 *** 0.02 0.72 0.29
5.41 * 2.92 22.47 *** 1.11 4.45 * 1.58
27.37 *** 0.26 88.5 *** 0.08 2.06
0.08 1.35 7.73 ** 0.06 8.98 ** 0.02
0.99 2.10 5.22 * 0.79 0.03 1.70
b-.
0.01 0.43 11.00 ** 0.09 6.78 * 0.00
9.76 ** 3.91 1757 *** 0.02 0.05 5.95
0.67 0.76 2955 *** 0.00 2.35 0.94
6.08 * 0.10 31.8 *** 0.12 1.06 0.45
0.34 0.73 3.21 0.02 2.64 0.00
0.20 2.93 4.33 * 3.34 1.53 2.98
0.02 2.52 1.00 0.07 5.74 * 0.02
1.03 0.40 2.61 0.00 5.69 * 0.44
0.63 0.61 1.07 0.75 1.64 0.27
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Secondary Outcome
The change in clinical global improvement, as measured with the CGI-I, from baseline to 
endpoint was not different between the two groups [x2(2) = .39, p>.05]. In the 
experimental group, 57% showed much improvement and 43% showed minimal or no 
improvement. In the control group 52% showed much improvement and 48% showed 
minimal or no improvement. Analyses w ithout those individuals who did not fully meet 
inclusion criteria did not influence secondary outcomes.
Mediating Outcomes
Regarding engagement, no intervention effects were found, as represented by the 
non-significant group by time interactions, and these effects were not moderated by 
DQ at baseline. There were main effects of DQ by time, and post-hoc analyses revealed 
that over the 1-year period only children in the middle and higher DQ groups (>50) 
showed an increase in compliance [t(20) = 2.63, p<.05; t(11) = 3.55, p<.05], and only 
children in the highest DQ group (>70) showed a decrease in avoidance [(t(11) = 3.56, 
p<.05]. In other words, only the children in the lowest DQ group failed to show an 
improvement in engagement with time.
With respect to early precursors of social communication, we found no group by time 
interaction effects for any of the mediating variables, and these effects were not 
moderated by DQ at baseline for the ADOS outcomes. However, for Gestures (N-CDI) DQ 
did significantly moderate the interaction group by time. In general, there was a main 
effect of time on Gestures and on Social Affect (ADOS), indicating that both groups 
improved on these measures.
Concerning parental skills, no significant group by time interactions were found, 
neither with nor without DQ as moderator. This suggests that the mothers in the 
experimental group did not show an improvement in parenting skills relative to the 
mothers in the control group. In addition, no main effect of time was found, meaning that, 
overall, parenting skills did not significantly improve with time in any of the groups.
Analyses w ithout those individuals who did not fully meet inclusion criteria did 
influence the results for mothers' 'Structure & limit setting'. The group by time interaction 
on this variable became significant (F = 4.18, p = 0.047), with mothers in the experimental 
group improving more on this scale than mothers in the control group. No differences 
were found on any of the other mediating outcomes.
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Discussion
In this study, we aimed to expand on previous research by evaluating the one year effect 
of a parent-training program in a comparatively large randomized controlled study, 
applying commonly used parent- and clinician-report based rating scales. The parent 
training was based on a program pilot tested by Drew et al. (2002) with promising 
results.
In the current study, we were unable to replicate Drew et al.'s (2002) findings. 
Although on most outcome variables the experimental group seemed to improve a little 
bit more than the control group, results were non-significant, indicating that the training 
program did not influence either primary (receptive and expressive language 
development) or secondary outcome variables (clinical global improvement). In addition, 
no intervention effects were found on any of the mediating outcome variables 
(engagement, early precursors of social communication, and parental skills), and no 
moderating effect of DQ was found. Although we could not establish that the 
intervention had an effect, children in all DQ groups showed an improvement in 
language and early precursors of social communication with time, and children with a 
DQ of 50 or higher showed an improvement in engagement.
Several explanations may be considered for the discrepant findings between our 
study and that of Drew et al. (2002). First, differences in measures and informants may 
play a role. For example, for evaluation of verbal state, Drew et al. used the ADI-R (Rutter 
et al., 2003) that is based on parent judgment over a longer period, whereas we used the 
ADOS (Lord et al., 2001) based on judgment by a professional during one session. 
A second explanation may lie in variation in sample characteristics at baseline. For 
instance, the children in our study were about 1 year older and seemed to have a lower 
level of functioning than the children included in Drew et al.'s study. Third, the children 
in Drew et al.'s experimental group had significantly higher nonverbal IQs than the 
children in their control condition (88.1 versus 66.0). Therefore, as the authors mention, 
it cannot be ruled out that their marginally significant finding of greater language gains 
in the experimental group was only due to initial difference in nonverbal IQ, and that 
w ithout this difference, no effects would have been established.
Another explanation for the discrepant findings is the quality of care-as-usual. We are 
not in the position to judge the quality of community care in the UK (where Drew et al.'s 
data where obtained), but in the Netherlands care-as-usual is of a very high standard. 
Therefore, as both our experimental and control groups received care-as-usual, the 
specific added value of parent training could a priori be difficult to determine. In other 
words, findings in studies with a design in which an experimental training plus
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care-as-usual is evaluated against care-as-usual alone will always be influenced by the 
general standard of care-as-usual. Moreover, care-as-usual in the experimental region 
may have been influenced by the information provided to parents and professionals 
about the project prior to randomization (Oosterling et al., 2010). In the Netherlands, 
many centers providing special care for infants focus on jo in t attention'. As children in 
both groups showed improvement in child outcomes, we can conclude with appropriate 
caution that in the Netherlands community-based care is effective. However, to test the 
impact of this, one would need a design in which care-as-usual is compared to a 
'no-treatment' control condition, which would not be ethical, particularly because the 
study period is lengthy (Lord et al., 2006).
In order to appreciate the outcomes of our negative trial, in the first place with regard 
to language development, we need to consider the outcomes of the mediating variables. 
Evidently we were not able to improve neither child nor parent mediating variables. This 
could represent a power problem, but may also suggest that failure to reach the primary 
aims were partly caused by the failure to improve parental interaction strategies (maybe 
with the exception of 'Structure & limit setting'). This is crucial because the aim was to 
stimulate child development via their parents. So the question is what caused this. In 
hindsight, we think that the low frequency of the home visits might have played a role. 
Intervals of 6 weeks between the home visits could have been not frequent enough to 
achieve a result. Indeed, like Drew and her colleagues (2002), we experienced that many 
parents found it difficult to consistently implement and/or maintain the recommended 
activities and integrate them into daily routines, often because of demands of other 
children, work, family life, and daily hassles. Because Drew et al. did not investigate 
parent-child interaction patterns, it remains difficult to compare mediating processes 
between studies.
Some other randomized controlled studies have included parent-child interactions 
in their analyses, either as a secondary or as a primary outcome measure, and did find 
promising results. For example, Koegel, Bimbela, and Schreibman (1996) studied the 
collateral effects of two different parent-training conditions in a randomized controlled 
trial ( N  = 17, age 3-9 years). One condition focused on teaching individual target behaviors 
(ITB) serially and used applied behavior shaping and prompting techniques. The other 
condition focused on pivotal response training (PRT) based on a naturalistic behavior 
modification approach that encourages motivation and response to multiple cues. At 
the end of the study, the PRT parent training approach resulted in parent-child 
interactions rated as happier and less stressful, and with the parents being more 
interested in the interaction and using a more positive communication style. In contrast, 
the ITB training approach did not lead to such improvements. In another randomized
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controlled trial applying a developmental approach (N = 28, age 24-72 months), Aldred, 
Green, and Adams (2004) compared routine care alone and a dyadic nonintensive social 
communication training that targeted parental communication in addition to existing 
care. The intervention lasted 12 months. As in our study, the experimental group started 
with parent psycho-educational workshops, followed by individual monthly clinic 
sessions for 6 months with a further 6 months of 2-monthly consolidation sessions. The 
authors reported a significant difference in parents' observed interaction strategies with 
their child (in terms of greater parental synchrony) in the experimental group compared 
with the control group. These two studies show that it should be possible to influence 
parental skills, also based on non-intensive intervention (Aldred et al., 2004), but to what 
extent, based on what type of treatment approach (behavioral versus developmental), 
and dependent on which parent or child characteristics needs much more research. In 
addition, it is important to recognize that where there is potential for good, there also is 
potential for harm. For example, the lack of improvement in their child's development, 
despite their intensive efforts, might adversely affect parents' self-esteem and cause 
stress. Therefore, it is important to carefully monitor the effects of treatments and 
interventions and to realize that parent training should be treated with care and may not 
necessarily be an essential ingredient of early intervention in all situations.
In the above, we have elaborated on possible explanations for the disappointing 
results. Because null-findings could occur due to Type II errors, we also need to examine 
the possibility of such. Type II error means not finding a between-treatment group 
difference when in truth there is one. First of all, a small sample size and missing values 
may introduce Type II error due to a power problem. Although the sample size of the 
current study was larger than that reported in previous parent-training studies 
(McConachie & Diggle, 2006), an even larger sample would have improved the power of 
the analyses. In the current study, a sample of 68 participants was required to detect a 
difference between the groups. The final sample approximated this number (N = 67). 
Characteristics of outcome measures could also elevate probability of Type II error. That 
is, with regard to the ADOS there are three relevant issues: (a) using different modules for 
different children can introduce measurement error, (b) the ADOS is not specifically 
sensitive to very subtle differences, and (c) the psychometrics of the metric from the 
ADOS for the purpose of showing change in the ADOS population is unknown. In 
addition, the psychometrics of the CGI-I are unknown in this population for the purpose 
of assessing change due to treatment. The Erickson scales are quite broad and thus 
(subtle) differences in growth in parenting skills as a function of treatment group may be 
difficult to demonstrate. The issues raised with regard to ADOS, CGI-I, and the Erickson 
scales can all result in increased probability of Type II error. A suggestion for future
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intervention studies might be to perform etiologic analyses based on videotaped 
behavior for the exploration of more subtle differences, although the clinical relevance 
of differences shown by these kinds of analyses might be questioned. However, although 
the sample size is still relatively small and there are some limitations to the measures, we 
do not believe that these issues fully explain the null findings.
Although this study had several methodological strengths, such as availability of a 
(working) manual, inclusion of a range of widely used, blind-coded, and long-term 
outcomes for child development progress, inclusion of mediating and moderating 
factors, and application of a randomly allocated control group, it had some limitations. 
Despite our efforts to achieve good randomization, the study does not meet all the 
criteria for a perfectly designed randomized controlled trial. This could have introduced 
bias, but at baseline pre-treatment differences on many variables on either child or 
parent level that might be expected to have associations with later outcome were tested, 
and only a few differences between the experimental group and the control group were 
found. Therefore, bias based on sub-optimal randomization seems to be negligible. 
Furthermore, samples with more participants would allow for additional subgroup 
analyses. Another limitation is that we did not formally check on treatment integrity to 
verify if the treatment was conducted in the manner that was intended (Rogers & 
Vismara, 2008). However, we held regular meetings during which parent-trainers 
discussed progress and difficulties encountered during the interventions.
To conclude, the current study sought to replicate a previous pilot randomized 
controlled trial of a parent-training program for preschool children with autism spectrum 
disorders that showed promising results. However, in our substantially larger sample 
these positive effects could not be replicated 1 year after the start of the intervention. 
Although on most outcome variables the experimental group seemed to improve a little 
bit more than the control group, results were non-significant, suggesting that the Focus 
parent training as performed in the context of Dutch community care did not show 
added value over broadly focused care-as-usual alone. In the near future, we will look 
into the effects of the parent training at endpoint measurement, 2 years after the start of 
the intervention.
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#GEN ERAL D ISCUSSION
An em erg ing  body o f  research is focused on th e  early id e n tifica tion  o f  autism  spectrum  
disorders (ASD) and on approp ria te  in te rven tions to  m axim ize the  deve lopm enta l 
o p p o rtu n itie s  o f  a ffec ted  ch ild ren  and th e  q u a lity  o f  life o f  th e ir  fam ilies. The DIANE 
p ro je c t (Diagnosis and in te rve n tio n  s tudy on Autism  in the  NEtherlands), a large clinical 
and research p ro je c t carried o u t at the  Karakter Child and Ado lescen t Psychiatry 
University Centre in N ijm egen, was set up to  investiga te  various aspects o f  the  early 
de tec tio n , diagnosis, and trea tm e n t o f  ASD, and to  deve lop  c lin ica lly  relevant strategies. 
In to ta l 251 todd lers  at risk o f  de ve lop ing  ASD were recru ited from  A u tum n  2003 to  the 
end o f  2006; 167 were d iagnosed w ith  ASD, and a b o u t 75% (of th e  251 ch ild ren) was 
fo llo w e d  up un til they  w ere 5-7 years o f  age. These ch ild ren and th e ir  parents o ffe red  us 
a rich ins igh t in to  several aspects o f  early autism . This general discussion provides an 
ove rv iew  o f the  studies described in the  thesis, summarizes and discusses key find ings 
and lim ita tions, suggests recom m endations fo r im p ro ve m en t o f  clin ica l p ractice  as well 
as d irec tions fo r fu tu re  research, and closes w ith  a general conclusion.
P a rt 1 - Im p le m e n ta t io n  o f  c lin ic a l g u id e lin e s  to  s t im u la te  e a r lie r  d e te c t io n  o f  
a u tis m  s p e c tru m  d is o rd e rs
Summary
The severity o f  autism , its s taggering  prevalence, and th e  assumed m erits o f  early 
in te rven tion  all em phasize th e  im portance  o f  early de tec tion . In chapter 3, we presented 
one  o f th e  few  'co n tro lle d ' studies available in the  lite rature  advocating  the  early 
d e tec tio n  and ide n tifica tion  o f  th e  disorder. We deve loped  and evaluated a c lin ica lly  
relevant, in teg ra ted  early d e tec tio n  p rog ram m e th a t was based on th e  tw o -s ta g e  
screening approach o f  Filipek e t al. (1999). The in teg ra ted  early d e tec tio n  program m e 
com prised: (a) tra in ing  professionals to  recognize early signs o f  autism  and ho w  to  use 
th e  Early Screening o f  A u tis tic  Traits Q uestionna ire  (ESAT; D ietz e t al., 2006; Swinkels et 
al., 2006), (b) use o f  a specific referral p ro toco l, and (c) se tting  up a m u ltid isc ip linary  
d iagnostic  team. The p rog ram m e was evaluated in a con tro lle d  s tudy invo lv ing  ch ildren 
from  experim enta l and con tro l regions in the  Netherlands (N = 2793, range 0-11 years). 
The main ou tcom e  variables showed a d iffe rence  in mean age at ASD diagnosis and a 
d iffe rence  in the  p ro p o rtio n  o f  ch ild ren  d iagnosed before 36 m onths. Results ind icated 
th a t ASD was d iagnosed 21 m onths (95% CI 9.6, 32.4) earlier in th e  experim enta l region 
than in the  con tro l region d u ring  the  fo llo w -u p  period, w ith  the  mean age at ASD 
diagnosis decreasing by 19.5 m onths (95% CI 10.5, 28.5) from  baseline in the  experim enta l 
region. Children from  th e  experim en ta l region were 9.4 tim es (95% CI 2.1, 41.3) more 
likely than were ch ild ren  from  the  con tro l reg ion to  be d iagnosed before age 36 m onths
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afte r co rrec tion  fo r baseline measures. M ost o f  these early-d iagnosed ch ild ren  had 
narrow ly de fined  autism  w ith  m enta l retardation. We conc luded  th a t th e  in tegra ted 
early d e tec tio n  p rog ram m e was c lin ica lly  re levant and led to  the  earlier d e tec tio n  o f 
ASD, m ainly in ch ild ren  w ith  a low  IQ.
Discussion
A lth o u g h  there  is no hard ev idence th a t early in te rven tion  is superio r to  later in te rven tion , 
clin ica l and e xpe rt op in io n  a b o u t the  va lue o f  early in te rven tion  jus tifies  the  p ractice  o f 
early d e tec tion . However, there  is debate  a b o u t w h e th e r screening at a p opu la tion  level 
or screening o f  h igh-risk groups is m ore appropria te . A lthough  N orth  Am erican 
gu ide lines recom m end p o pu la tion  screening (Johnson, Myers, & the  Council on Children 
w ith  Disabilities, 2007), there  is insu ffic ien t su p p o rt fo r this approach (W illiams & Brayne,
2006). Moreover, in the  SOSO study in U trech t (Dietz, 2007), we learned th a t popu la tion  
screening, using th e  4 -ite m  ESAT, in a very young  p opu la tion  (14 m onths) results in many 
fa lse-negative  and fa lse-positive  results. For these reasons, w e fe lt w e were ju s tifie d  in 
res tric ting  screening to  h igh-risk groups o f  ch ild ren, in line w ith  th e  recom m endations 
o f F ilipek e t al. (1999). O ur find ings suggest th a t screening o f at-risk ch ild ren  can indeed 
lead to  the  earlier d e tec tio n  o f  ASD, at least in ch ild ren  w ith  lim ited  co g n itive  abilities. 
However, th ree  im p o rta n t issues should be discussed.
Firstly, w e have no in fo rm a tion  a b o u t missed cases, b u t consis tent w ith  previous 
research (Filipek e t al., 1999), w e recognize th a t many ind iv idua ls at th e  m ilde r end o f  the 
spectrum  or w ith  h igher cogn itive  ab ilities may have been overlooked. Secondly, we do 
no t know  w h e th e r th is im p ro ve m en t in early diagnosis can be sustained. Holzer e t al. 
(2006) repo rted  th a t the  im provem ents  in earlier d e tec tio n  achieved w ith  th e ir Practice 
Parameters p rog ram m e were no t sustained 2 years later. As th e ir  p rog ram m e is 
com parab le  to  ours in m any ways, there  is a de fin ite  need to  ensure th a t p rim ary  care 
professionals keep th e ir know ledge  up to  date and remain m otiva ted , so th a t the 
im p ro ve m en t in early diagnosis o f  ASD is sustained. Thirdly, it  is im p o rta n t th a t national 
gu ide lines fo r the  early d e tec tio n  and diagnosis o f  autism  are m ade w id e ly  available. To 
date, in the  Netherlands the  available ASD d ia g n o s tic /tre a tm e n t gu ide lines are for 
schoo l-aged ch ild ren, adolescents, and adults, b u t no t fo r you n ge r ch ild ren. Recently, 
the  Trimbos Ins titu te  in itia ted  a p ro jec t to  deve lop  a m u ltid isc ip lina ry  gu ide line  for 
young  ch ild ren  w ith  ASD, and to  p e rfo rm  an experim enta l im p le m e n ta tio n  s tudy in 
co llabo ra tion  w ith  th e  RIVM (retrieved D ecem ber 11, 2009, from  h ttp ://w w w .tr im b o s .n l/ 
p ro je c te n -e n -o n d e rz o e k /p ro je c te n /7 1 /9 /7 1 -9 0 6 -o n tw ik k e lin g -m u ltid is c ip lin a ire -r ic h -  
tlijn -au tism e-spectrum -stoorn issen -voo r-k inde ren-en -jeug ). However, po ten tia l barriers 
to  large-scale im p le m e n ta tio n  o f  such gu ide lines need to  be considered, such as lack o f
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fu n d in g  and lack o f  t im e  to  adm in is te r and in te rp re t screening instrum ents and the ir 
find ings, u n fam ilia rity  w ith  screening instrum ents and procedures, and fear o f  positive 
results (Grol & Grimshaw, 2003). A t a pa tien t level, resistance to  asking fo r help and late or 
non -com p liance  may be an obstac le  to  the  early d e tec tio n  and diagnosis o f  ASD (Dietz, 
Swinkels, Van Daalen, Van Engeland, & Buitelaar, 2007).
Clinical implications
In line w ith  the  find ings o f  D ietz (2007), and un til there  is new  evidence to  the  contrary, 
w e recom m end a tw o -s ta g e  screening approach to  th e  early d e tec tio n  and iden tifica tion  
o f  ASD in ch ild ren  o f  a b o u t 18 to  40 m onths. Step 1 encompasses rou tine  deve lopm enta l 
surveillance at w e ll-baby  clin ics fo r all ch ild ren. Step 2 includes specific screening w ith  
th e  14-item  ESAT o f those ch ild ren  w h o  have one  o r m ore red flags fo r autism  (Dietz, 
2007, see chapte r 1). Thereafter, screen-positive  ch ild ren  should be referred fo r an 
extensive clin ica l assessment at a specialized d iagnostic  centre.
Given the  societal im p ac t o f  ASD, w e consider it essential th a t healthcare professionals 
at all levels receive adequate  tra in ing  and co n tin u ing  education  in th e  tim e ly  de tec tion  
o f  ASD. For this reason, we s trong ly  recom m end th a t educa tion  in th e  early signs o f 
autism  and aspects o f  early de tec tion , diagnosis, and in te rven tion  be inco rpo ra ted  in 
tra in ing  courses fo r nurses and fo r s tudents in allied professions (e.g., HBO-V, SPV, SPH), 
fo r ch ild  carers, fo r m edical and psycho logy students in the ir p re -docto ra l cu rricu lum , 
and fo r psychiatric and psycho logy trainees in th e ir  pos t-doc to ra l tra in ing .
Policy changes th a t w o u ld  a llo w  fo r app rop ria te  re im bursem ent are essential to 
p rom o te  w idespread early ide n tifica tion  and trea tm e n t o f ASD. One im p o rta n t 
co n tr ib u tio n  to  this, w h ich  has been in itia ted  by ou r team, is the  in tro d u c tio n  o f  an 
educationa l package: "ESAT - Screening o f ASD at a young  age" (Buitelaar, e t al., 2009). 
This package com prises a set o f  ESAT questionna ires and a theore tica l and practical 
m anual fo r id e n tify in g , screening, and d iagnos ing  ASD, in c lud ing  a DVD w ith  several 
v ideo -c lips  show ing  relevant early signs o f ASD. A lthough  this package is very useful fo r 
ind iv idua ls w h o  w a n t to  train them selves o r th e ir  teams, a broader approach is required. 
We propose th a t a national Expert Centre is set up at Karakter Child and Adolescent 
Psychiatry, to  prov ide  in fo rm a tion  and education  and to  coord ina te  e ffo rts  to  im prove 
th e  iden tifica tion  o f  in fants and todd lers  w ith  ASD.
As parents o ften  becom e concerned a b o u t abnorm a lities in th e ir  child 's deve lopm en t 
m uch earlier than professionals (Chawarska, Klin, Paul, & Volkmar, 2007), parents 
them selves may w e ll have an im p o rta n t role in the  early de tec tio n  o f  ASD. For this 
reason, it  is im p o rta n t to  increase parents' know ledge  and awareness o f  ASD. This could 
be achieved by means o f  artic les in magazines fo r new  parents, p rom o tiona l materials
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(e.g., posters and flyers) w ith  in fo rm a tion  on early signs o f  ASD fo r w a itin g  rooms o f 
general p rac titione rs  and w e ll-b a by  clinics, o r specific websites.
Directions for future research
The observa tion  th a t th e  gains in early d e tec tio n  are m ost p ronounced  in those ch ildren 
w ith  low er co g n itive  a b ility  helps to  c la rify  w here  and perhaps how  early d e tec tio n  may 
be im proved. W ith  regard to  th e  earlier d e tec tio n  o f  h igher fu n c tio n in g  ch ild ren  w ith  
ASD at th e  m ilde r end o f the  spectrum , m ore needs to  be learned a b o u t the  various 
deve lopm en ta l tra jectories, th e ir re la tionsh ip  w ith  en d op h e n o typ ica l subtypes, and the 
role o f  underly ing  neurobehavioura l and gene tic  m echanisms. This can be achieved in 
large p rospective  lon g itu d ina l studies invo lv ing  h igh-risk cohorts  o f  in fan t sib lings o f 
iden tified  cases.
Inevitably, th e  next step is to  see if  ch ild ren  w ith  earlier de tec ted  ASD have be tte r 
outcom es, and if  there  is a reduction  o f  fam ily  stress and im provem ents  in cop ing  w ith  
earlier iden tifica tion  o f  a child 's d isturbance. There may be debate  a b o u t i f  and w hich 
outcom es (e.g. ch ild  social skills, fam ily  stress, service u tilisa tion) w o u ld  need to  be 
im proved, and by how  m uch, to  ju s tify  th e  w idespread d issem ination o f  the  kind o f 
screening p rog ram m e evaluated.
Larger scale im p le m e n ta tio n  o f  the  in teg ra ted  early d e tec tio n  p rog ram m e should be 
accom panied by research on im p le m e n ta tio n . For example, it w o u ld  be in te res ting  to 
com pare th e  advantages and disadvantages o f  first-leve l versus second-level screening 
in term s o f  mean age o f  diagnosis, characteristics o f  early id e n tifie d  cases (e.g., level o f 
fu n c tio n in g , accom panying  m edical o r behavioura l problem s), m aintenance o f  results, 
and cost e ffic iency. Furtherm ore, w ith in  the  scope o f  the  cu rren t study, it  w o u ld  be 
in te resting  to  establish how  m any ch ild ren  w ith  ASD were missed in the  DIANE pro ject, 
fo r example, by case fin d in g  in the  prov ince o f  G elderland (where th e  p ro jec t was 
perform ed), and to  re trospective ly  id e n tify  th e ir en d op h e n o typ ica l and fam ily  
characteristics. This w o u ld  o ffe r add itiona l in fo rm a tion  a b o u t the  im p ac t o f the 
in teg ra ted  early d e tec tio n  program m e.
P a rt 2 -  T h e  v a lu e  o f  s e vera l s c re e n in g  in s tru m e n ts  a n d  d ia g n o s t ic  to o ls  
Summary
In th e  studies repo rted  in chapters 4, 5, and 6, w e investiga ted  th e  usefulness o f  several 
screening instrum ents and item s as w ell as th e  d iagnostic  va lue o f  several too ls used in 
a re lative ly large sam ple o f  very young  ch ild ren  (8 -4 4  m onths) at h igh risk o f  ASD. We
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also exp lo red  new  ways to  im prove  th e  d iscrim ina tive  value o f some o f  these 
instrum ents.
W ith  regard to  screening instrum ents (chapter 4), we found  that, s tric tly  speaking, 
none o f  the  instrum ents reviewed (ESAT, Swinkels e t al., 2006; SCQ, Rutter, Bailey, & Lord, 
2003; CSBS-DP In fan t-todd le r checklist, W etherby & Prizant, 2002; CHAT-key-items, 
Baron-Cohen e t al., 2000) nor any specific item  m et param eter standards fo r satisfactory 
p red ic tion  o f  an ASD diagnosis (C icchetti, Volkmar, Klin, & Showalter, 1995) in a high-risk 
g roup. In general, a lthough  sensitiv ity  was qu ite  good, spec ific ity  was poor, m eaning that 
there  were many fa lse-positive  results. In add ition  to the  general inaccuracy o f  the 
screening instrum ents exam ined, no single ins trum en t perfo rm ed clearly b e tte r than 
ano the r in d iffe ren tia ting  be tw een ASD and non-ASD in this very young high-risk group.
We pe rfo rm ed  som e add itiona l analyses on th e  SCQ data (chapters 4 and 5). 
We found  th a t the  SCQ still resulted in several fa lse-positive  results w hen it was used for 
specific age, IQ, o r d iagnostic  groups, o r i f  a lte rna tive  c u t-o ff  scores were used (in an 
at-risk group). F indings fo r ind iv idua l items ind ica ted  th a t there  is some scope for 
im p ro v in g  the  ins trum en t fo r young  children.
As the  SCQ is derived from  th e  tim e-consum ing  and cos t-in e ffic ie n t parent in te rv iew  
Autism  D iagnostic Interview-Revised (ADI-R; Lord, Rutter, & Le Couteur, 1994), there  is 
genera l in terest in using the  shorte r pa ren t-com p le ted  SCQ instead o f  th e  ADI-R. 
Therefore, in chapter 5, w e also com pared th e  d iagnostic  v a lid ity  o f  th e  SCQ to  th a t o f 
th e  ADI-R, evaluated against clin ica l diagnosis, bo th  a lone and in com b ina tion  w ith  the  
Au tism  D iagnostic O bservation  Schedule (ADOS; Lord, Rutter, DiLavore, & Risi, 2001). 
Even th o u g h  th e  SCQ and ADI-R were h igh ly  corre lated, d iagnostic  ag reem ent w ith  the 
best estim ate  clin ica l diagnosis was p oo r fo r bo th  measures. The ADOS used alone 
consis tently  showed th e  h ighest p red ic tive  value and thus should be considered the 
m ost valid and reliable d iagnostic  ins trum en t fo r these very young  at-risk ch ildren.
In the study described in chapter 6, we focused on the use o f the ADOS and the new 
algorithm s proposed by Gotham, Risi, Pickles, and Lord (2007), w hich have been shown to 
im prove diagnostic validity. The new algorithm s have im portan t advantages over the 
original ones. M ost notably, they are more homogeneous, w hich makes comparisons 
between and w ith in  cases across all three modules easier, and the effects o f age and IQ are 
probably reduced. A lthough so far some replication studies generally support the use o f the 
revised algorithm s, additional research is warranted in independent samples. Therefore, the 
aim o f the study presented in chapter 5 was to  replicate the predictive validity, factor 
structure, and correlations w ith  age and verbal and non-verbal IQ o f the ADOS revised 
algorithm s for Modules 1 and 2 in a large independent Dutch sample (N = 532). Overall, our 
find ings supported the use o f the more hom ogeneous revised algorithms.
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Discussion
W hen considering  th e  find ings presented in chapters 4, 5, and 6, it  is im p o rta n t to  bear 
in m ind  tha t param eters such as sensitiv ity, specific ity, and positive  and negative 
p red ic tive  value are very m uch d e p en d e n t on sam ple characteristics. All screening and 
d iagnostic  instrum ents s tud ied here were app lied  to  ch ild ren  w h o  showed sym ptom s o f 
autism  in one w ay or another. Thus, it  cannot be conc luded  th a t the  results w ill be 
replicated if  a low -risk general p opu la tion  sample is screened. Moreover, w ith  regard to  
find ings fo r the  ADOS revised a lgorithm s, th e  s tudy p opu la tion  had a m uch h ighe r level 
o f fu n c tio n in g  than th e  p o pu la tion  investigated in th e  s tudy by G otham  e t al. (2007). 
A lth o u g h  w e con firm ed  th e  im proved  d iagnostic  accuracy o f  the  revised a lgorithm s, 
the ir sensitiv ity  was m uch low er in ou r sam ple than in the  N orth  Am erican sample, 
w h ich  may have been in fluenced  by sam ple characteristics. In general, the  find ings o f 
ou r studies are pieces o f  a very large puzzle, and results should be in te rp re ted  w ith  
caution, particu la rly  w ith  respect to  genera lization.
Clinical implications
In general, in fo rm a tion  a b o u t the  psychom etric  p roperties o f screening instrum ents is 
scantier than one w o u ld  wish, and m uch research still needs to  be done. However, at this 
stage, th e  main clin ica l message is th a t screening and diagnosis is possible and 
w o rth w h ile  in very young  ch ild ren, and th a t this is best d one  by co m b in in g  the  use o f 
form al instrum ents w ith  c lin ica l assessment and ju d g e m e n t. It remains extrem ely 
im p o rta n t to  take parental concerns seriously!
In line w ith  previous research, we found  th a t th e  ADI-R should be used w ith  caution 
in ch ild ren  in the  firs t fe w  years o f  life and in ch ild ren  w ith  a m enta l age younge r than 2 
years because it may result in e ithe r under- o r over-d iagnosis (Chawarska e t al., 2007; 
Ventola e t al., 2006). In fact, no t su rpris ing ly b u t no t th o ro u g h ly  s tud ied  before, the  SCQ 
was no t any better, a lth o ug h  it was also no t m uch worse. D epending  o f  th e  goal, the 
SCQ may be used in decision m aking, also in young  ch ild ren. The ADOS, however, 
showed superio r d iagnostic  d iscrim ina tive  value and ou r w o rk  provides add itiona l p roo f 
o f th e  im proved d iagnostic  v a lid ity  o f  the  revised a lgorithm s, w h ich  w e recom m end be 
used in clin ica l practice.
Im po rta n t deve lopm ents  are tak ing  place in the  early diagnosis o f  ASD. Luyster e t al. 
(2009) have launched a new  ADOS to d d le r m odu le  w ith  im proved  d iagnostic  valid ity, 
b u t this ins trum en t is no t ye t available fo r use on a w id e  scale. In add ition , a to d d le r 
version o f the  ADI-R is be ing  deve loped. We are look ing  fo rw ard  to  th e  clin ica l use o f 
these new  instrum ents!
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Directions for future research
O ur find ings p ro m p t fu rth e r research. For exam ple, re-analysis o f  screening find ings, 
d iagnostic  tools, and th e ir  items against a later diagnosis (i.e., a t a b o u t 5 to  7 years) w ou ld  
y ie ld  add itiona l in fo rm a tion  a b o u t the  p red ic tive  value o f  these instrum ents and a bou t 
ways to  im prove  them . In add ition , we s tud ied the  ins trum en ts  in an at-risk sample, b u t 
m ore in fo rm a tion  on the ir p roperties in a general p opu la tion  may lead to  the ir 
im p ro ve m en t and to  re finem en t o f  best p ractice  gu ide lines. In this regard, w e are eagerly 
aw a iting  th e  firs t results o f  th e  Autism  Birth C ohort S tudy in Norway, in w h ich  a large 
c o h o rt o f ch ild ren  is be ing  fo llo w e d  and screened w ith  the  ESAT and M-CHAT (Robins, 
Fein, Barton, & Green, 2001) at d iffe re n t ages.
A key question  remains w h e th e r behavioura l observa tion  w ill fu rth e r im prove  early 
d e tec tio n  and diagnosis, o r w h e th e r it w o u ld  be m ore e ffe c tive  to  deve lop  a lternative 
m ethods to  help id e n tify  young  ch ild ren  w ith  ASD. For exam ple, by m aking greater use 
o f  deve lopm en ta l science paradigm s in th e  s tudy o f  the  baby sib lings o f  ch ild ren  w ith  
ASD, and by searching fo r co gn itive  o r b io log ica l markers. Exciting find ings are em erg ing  
from  experim enta l studies o f  autism  th a t measure soc ia l-cogn itive  accom plishm ents -  
from  visual engagem en t to  a tte n tio n  m echanisms, to  gaze cue ing and face processing, 
to  lis ten ing preferences (Klin, Lin, G orrindo, Ramsay, & Jones, 2009; Merin, Young, Ozonoff, 
& Rogers, 2007). It m ig h t be expected  th a t quantifica tio n  o f  social engagem en t processes, 
o r o th e r neu rocogn itive  processes th a t d irec tly  in fluence  socia lization w ill e levate the 
early ide n tifica tion  e ffo rt to  a h igher state o f  ob jec tifica tion .
W ith  regard to  the  ADOS, ano the r new  d e ve lo pm e n t should be m en tioned . Gotham , 
Pickles, and Lord (2009) recently proposed a ca lib rated autism  severity m etric  th a t could 
prove useful fo r id e n tify in g  tra jecto ries o f  autism  severity in clinical, genetic , and 
neurob io log ica l research; however, the  va lid ity  o f  this m etric  needs to  be established. 
This w ill be investiga ted  in a new  p ro jec t pe rfo rm ed  in co llabo ra tion  w ith  the 
D epartm ents  o f  Child and Ado lescent Psychiatry o f the  University M edical Centres in 
G ron ingen and U trech t (De Bildt e t al., in preparation).
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P a rt 3 -  T h e  e f fe c t iv e n e s s  o f  p a re n t  t ra in in g  fo r  p a re n ts  o f  to d d le rs  w ith  ASD  
Summary
In chap te r 7, we de te rm ined  the  e ffectiveness o f  a 2-year in te rven tion  fo r todd lers  w ith  
ASD, using a pro fessiona l-as-consu ltant and parent-as-therap ist m odel and a d o p tin g  an 
ec lec tic  approach w ith in  a socia l-pragm atic  and deve lopm en ta l con text. The 
pa ren t-tra in ing  p rog ram m e was based on th e  p ilo t s tudy by Drew e t al. (2002). In add ition  
to  p ro m o tin g  parental skills to  fac ilita te  ch ild  deve lopm ent, th e  p rog ram m e also aim ed 
to  p rom o te  the  child 's engagem en t (com pliance and w illingness to  jo in  in m utual 
activities), to  e lic it early precursors o f  social com m un ica tion  ( jo in t pleasure and jo in t 
a tte n tio n  behaviours, im ita tion , and fu n c tion a l play), and to  s tim ula te  language 
deve lopm en t.
The paren t-tra in ing  in te rven tion  was evaluated in a random ized con tro lle d  trial. 
Analyses were co n duc ted  on a final sam ple o f  67 ch ild ren. Results com paring  baseline 
and 1-year fo llo w -u p  ou tcom es show ed that, in general, ch ild ren  in bo th  th e  experim enta l 
and con tro l groups showed im proved language deve lopm en t. A lth o u g h  the  experim enta l 
g roup  seemed to  show  b e tte r progress regard ing the  ta rge t measures, no s ign ificant 
in te rven tion  e ffects w ere found  fo r any o f  the  prim ary (language), secondary (global 
clin ica l im provem ent), o r m ed ia ting  (child engagem ent, early precursors o f  social 
com m un ica tion , o r parental skills) ou tcom e  variables. We conc luded  th a t th e  specific 
"Focus parent tra in in g " was n o t o f  add itiona l value to  th e  m ore general care-as-usual, at 
least a fte r 1 year o f  in te rven tion .
Discussion
The m ost im p o rta n t question is why d id we no t find  a parent-tra in ing effect. Several 
possible reasons for this were discussed in chapter 7, b u t we w ou ld  like to  reiterate some 
o f them  here as they m igh t d irec t bo th  clinical w ork and fu tu re  research. First, a lthough 
some non-intensive parent-tra in ing in terventions showed prom ising results (Drew e t al., 
2002; Aldred, Green, & Adams, 2004), we hypothesize th a t ou r in te rven tion  was not 
intensive o r prescriptive enough. In this regard, Dawson et al. (2009) recently reported the 
results o f an intensive and com prehensive deve lopm enta l behavioural in te rven tion  (Early 
Start Denver Model, ESDM) evaluated in a random ized, con tro lled  trial. Forty-e igh t children 
diagnosed w ith  ASD betw een 18 and 30 m onths o f age were random ly assigned to e ither 
the ESDM in te rven tion , w h ich was delivered by tra ined therapists and parents fo r 2 years 
(at least 25 hours/week), o r to  an in te rven tion  com m on ly  available in the com m unity. 
Results dem onstrated the e fficacy o f this intensive in te rven tion  (ESDM) for toddlers w ith  
ASD fo r im proving  cogn itive  and adaptive behaviour and reducing the severity o f  ASD.
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A second possible reason fo r th e  d isa p p o in tin g  results o f  ou r in te rven tion  s tudy is 
th a t the  fo llo w -u p  period  was to o  short, such th a t in te rven tion  w o u ld  be benefic ia l in 
th e  longer term . U nfortunate ly, w e d id  n o t system atica lly co lle c t data a b o u t parental 
satisfaction w ith  the  tra in ing  o r m ore subtle  and sub jective  measures a b o u t w ha t effects 
th e  tra in ing  had on child , parents, and the  w id e r fam ily. In an in te rv ie w  fo r a parent 
m agazine, som e parents from  th e  experim enta l g roup  com m en ted  (in retrospect) on 
th e  d isa p p o in tin g  results:
Sam's mother was surprised by the lim ited results o f the research. "I really have the feeling 
tha t i t  helped us a lot. I am convinced tha t w ithou t the parent training we would no t have 
achieved so much with our son". Sam is in the third grade o f a special school for children 
with speech and language and/or communication problems.
The mother o f the 5-year-old Susan said tha t she benefited from the parent training. 
"When she asks for something, she now  has to make eye contact before she will get it. This 
is what we practised a lo t in a playful way. Susan is a lo t more confident in social interaction 
now. I do no t understand why the study did no t show better results. We practised so much 
every day! I expect tha t the outcomes after 2 years will be more positive. in the first year, we 
did no t see a lo t o f improvement; i t  may take some time before results become clear."
Clinical implications
A lth o u g h  the  results w ere d isappo in ting , they are su pportive  o f  w o rk  be ing  done  in 
care-as-usual settings. A lthough  w e had no 'p lacebo ' con tro l g roup  th a t was w ith o u t 
trea tm ent, w e can cau tiously  conc lude  th a t com m un ity -based  care fo r young  ch ild ren 
w ith  ASD is e ffec tive  in the  Netherlands. This conclusion may fo rm  a fu rth e r incen tive  to 
po licy  makers to  fac ilita te  the  national im p le m e n ta tio n  o f  th e  in teg ra ted  early de tec tion  
p rogram m e, as suggested in chapter 3.
Even th o u g h  the  p rog ram m e may inc lude  im p o rta n t active  ingred ien ts to  support 
fam ilies w ith  young  ch ild ren  w ith  ASD, broad im p le m e n ta tio n  o f  th e  Focus parent 
tra in ing  is no t app rop ria te  ye t w ith o u t ev idence o f  its efficacy. The firs t step no w  is to 
th in k  a b o u t ways to  adapt th e  p rog ram m e a n d /o r to  reconsider the  use o f  o ther 
program m es. In this regard, w e w o u ld  like to  investiga te  tw o  program m es in the  near 
fu ture , because o f  the ir links w ith  ou r parent tra in ing . These are (a) the  pa ren t-tra in ing  
p rog ram m e based on th e  p ilo t s tudy by A ldred, Green, and Adams (2004), w h ich  is being 
tested in a large random ized co n tro lled  tria l in the  UK (Pre-school Autism  C om m unica tion  
Trial), and (b) Pivotal Response Treatm ent (PRT; Koegel & Koegel, 2006), a prom ising 
com prehensive  service de live ry  m odel th a t uses bo th  a deve lopm en ta l approach and
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app lied  behaviour analysis (ABA) to  prov ide  o p p o rtu n itie s  fo r learn ing w ith in  the  con tex t 
o f th e  child 's natural env ironm en t. As in o u r p rogram m e, th e  idea is th a t s tim ula ting  
p ivota l areas w ill lead to  large collateral changes in other, o ften  un targe ted, areas o f 
fu n c tio n in g  and responding.
Directions for future research
The cu rren t in te rven tion  s tudy evaluated the  Focus pa ren t-tra in ing  p rog ram m e 1 year 
a fte r the  s ta rt o f  the  in te rven tion . A fu rth e r s tudy in to  th e  e ffects o f  parent tra in ing  2 
years a fte r th e  s ta rt o f  th e  in te rven tion  is in progress and w ill also focus on parent and 
fam ily  fu n c tio n in g  (e.g., parental psychopatho logy, parental stress, and fam ily  burden), 
w h ich  may p rov ide  ins igh t in to  possible va luable secondary effects.
The results o f the  cu rren t s tudy were unsatisfactory, b u t there  is an u rgen t need, 
bo th  na tiona lly  and in ternationa lly, fo r evidence-based early in te rven tions. Therefore, 
we th in k  th e  tim e  is rig h t fo r a national approach to  im p rov ing  clin ica l p ractice  and 
research in ASD. We propose se tting  up a new, m ulticen tre , early in te rven tion  random ized 
con tro lled  tria l tha t builds on ou r increased unders tand ing  o f  the  early d e tec tio n  and 
diagnosis o f  ASD. It is im p o rta n t to  care fu lly  review  the  lite rature  before d e ve lop ing  a 
ta rge ted  p rog ram m e and to  use a research p ro toco l w ith  op tim a l m e thodo logy , based 
on recent recom m endations fo r early in te rven tion  research (Lord e t al., 2006; Reichow, 
Volkmar, & C icchetti, 2008), and w h ich  includes a cos t-e ffic iency study. In add ition , such 
a s tudy should also inco rpo ra te  find ings from  o th e r recent studies o f  genetics, 
neurob io logy, and co g n itio n  (e.g. Buxbaum, 2009; Klin e t al., 2009; M erin e t al., 2007). For 
example, recent m olecu la r-gene tic  studies dem onstra te  th a t a particu la r p ro p o rtio n  o f 
ASD is the  result o f rare genetic  variants. Therefore, gene tic  tes ting  cou ld  be used to 
s tudy gene tic  and neu rob io log ica l p red ic to rs o f  th e  d e ve lo pm e n t o f  ASD in ch ildren. 
Furtherm ore, these rare genetic  variants invo lve synaptic and neuronal genes, w h ich 
suggests tha t specific pathways, cells, and subcellu lar com pa rtm e n ts  are invo lved  in 
ASD, w h ich  in tu rn  opens the  way fo r novel the rapeu tic  approaches (Buxbaum, 2009). 
The w ork  o f  Klin et al. (2009) on early cog n itive /b e h a v io u ra l markers o f  ASD should also 
be extended  and inco rpo ra ted  in in te rven tion  studies.
General Conclusion
Analysis o f  data and in fo rm a tion  acquired d u ring  the  DIANE p ro je c t has im proved  our 
know ledge  o f  several aspects o f  the  early d e tec tion , screening, diagnosis, and 
in te rven tion  o f  ASD.
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It has conv in c in g ly  been dem onstra ted  th a t large scale early d e tec tio n  o f ASD (before 
th e  age o f  36 m onths) is possible, at least in ch ild ren  w ith  deve lopm en ta l delay. Hopefully, 
th e  cu rren t w ork  does p rov ide  co m p e lling  evidence fo r the  national im p le m e n ta tio n  o f 
th e  in teg ra ted  ea rly -de tec tion  p rogram m e. Essential ingred ien ts o f  such a p rogram m e 
are tra in ing  o f  relevant professionals to  recognize early signs o f  ASD and to  use a specific 
early screening ins trum en t (e.g., the  ESAT), in com b ina tion  w ith  th e  ava ilab ility  o f  well 
tra ined  teams th a t can p rov ide  th o ro u g h  d iagnostic  assessments. In add ition , our 
research has show n th a t several second-level screening ins trum en ts  have n o t an op tim a l 
va lue in d iscrim ina ting  be tw een  ASD and non-ASD w ith in  a g roup  o f  young  ch ild ren 
show ing  abnorm al deve lopm en t. This underlines th a t co m p lem en ta ry  clin ica l awareness, 
and thus know ledge, o f  p rim ary care providers is ex trem e ly  im p o rta n t in early de tec tion  
o f  ASD.
In d iagnostic  procedures fo r todd lers  th e  ADOS seems to  have the  m ost pow erfu l 
p red ic tive  power, as com pared to  th e  ADI-R and SCQ. The use o f  th e  revised a lgo rithm s 
as in troduced  by G otham  e t al. (2007) can even fu rth e r im prove  th e  d iagnostic  va lid ity  
and usefulness o f  the  ADOS.
Concern ing early in te rven tion , the  results are m odera te ly  positive. C hildren and 
parents w h o  received th e  Focus parent tra in ing  on to p  o f  the  care-as-usual, m ade a b it 
m ore progress a fte r one  year o f  in te rven tion  than ch ild ren  and parents w h o  on ly  received 
care-as-usual. However, results were non-s ign ifican t. On th e  one hand, w ith  regard to 
o p tim iz in g  early in te rven tion  strategies, a lo t o f  w o rk  still needs to  be done, b u t on the 
o th e r hand is seems th a t the  care-as-usual in the  Netherlands is qu ite  w ell able to  treat 
and gu ide  todd lers  w ith  ASD and th e ir  parents.
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Appendix 1
#
DSM-IV-TR (APA, 2000) 
diagnostic criteria for the pervasive developmental disorders 
Autistic Disorder
A. A to ta l o f  six (or more) items from  (1), (2), and (3), w ith  at least tw o  from  (1), and one each from 
(2) and (3):
1. qualitative im pairm ent in social interaction, as manifested by at least tw o  o f  the
follow ing:
a. marked im pairm ent in the  use o f  m ultip le  nonverbal behaviors such as eye-to-eye 
gaze, facial expression, body postures, and gestures to  regulate social interaction
b. failure to  develop peer relationships appropriate to  developmental level
c. a lack o f  spontaneous seeking to  share en joym ent, interests, or achievements w ith  
o ther people (e.g., by a lack o f  showing, bringing, or pointing  ou t objects o f 
interest)
d. lack o f  socia l or em otiona l reciprocity
2 . qualitative im pairm ents in com m unication as manifested by at least one o f  the
follow ing:
a. delay in, or to ta l lack of, the  developm ent o f  spoken language (not accompanied by 
an a ttem p t to  compensate th rough alternative modes o f  com m unication such as 
gesture or mime)
b. in individuals w ith  adequate speech, marked im pairm ent in the  ab ility to  in itiate or 
sustain a conversation w ith  others
c. stereotyped and repetitive use o f  language or idiosyncratic language
d. lack o f  varied, spontaneous make-believe play or social im ita tive play appropriate to  
developm ental level
3. restricted repetitive and stereotyped patterns o f  behavior, interests, and activities, as
manifested by at least one o f  the  fo llow ing:
a. encompassing preoccupation w ith  one or more stereotyped and restricted patterns 
o f  interest tha t is abnormal e ither in intensity or focus
b. apparently inflexib le adherence to  specific, nonfunctional routines or rituals
c. stereotyped and repetitive m otor manners (e.g., hand or finger flapping or tw isting, 
or complex w ho le-body movements)
d. persistent preoccupation w ith  parts o f  objects
B. Delays or abnorm al function ing  in at least one o f  the  fo llow ing  areas, w ith  onset prior to  age 
3 years: (1) social interaction, (2) language as used in social com m unication, or (3) symbolic 
or imaginative play.
C. The disturbance is not bette r accounted for by Rett's Disorder or Childhood Disintegrative 
Disorder.
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Asperger's Disorder
A. Q ua lita tive  im p a irm e n t in social in terac tion , as m anifested by at least tw o  o f  the  
fo llow ing :
1. marked im p a irm e n t in th e  use o f  m u ltip le  nonverbal behaviors such as eye-to  eye gaze, 
facial expression, body postures, and gestures to  regulate social in terac tion
2 . fa ilure to  develop peer re la tionships appropria te to  deve lopm enta l level
3. a lack o f  spontaneous seeking to  share en joym e n t, interests, o r achievem ents w ith  
o th e r peop le (e.g., by a lack o f  show ing, bring ing , or p o in tin g  o u t ob jects o f  in te rest to  
o th e r people)
4. lack o f  social o r em o tio na l rec iproc ity
B. Restricted re p e titive  and stereotyped  patte rns o f  behavior, interests and activ ities, as 
m anifested by at least one o f  th e  fo llow ing :
1. encom passing p reoccupation w ith  one or m ore s tereotyped and restric ted patte rns o f 
in terest th a t is abnorm al e ithe r in in tens ity  o f  focus
2 . apparently in flex ib le  adherence to  specific, no n fu nc tio na l rou tines or rituals
3. s tereotyped and re p e titive  m o to r m annerism s (e.g., hand or fin g er flapp ing  o r tw is ting , 
o r com p lex w h o le -b o d y  m ovem ents)
4. persistent p reoccupation w ith  parts o f  objects
C. The d isturbance causes clin ica lly significant im p a irm e n t in social, occupational, o r o ther 
im p o rta n t areas o f  func tion ing .
D. There is no clin ica lly significant genera l delay in language (e.g., single words used by 
age 2 years, com m un ica tive  phrases used by age 3 years).
E. There is no clin ica lly s ignificant delay in cogn itive  d eve lo p m e n t o r in th e  deve lopm ent 
o f  age-appropria te se lf-he lp skills, adaptive behavior (o ther than  in social interaction), 
and cu rios ity  ab ou t th e  en v ironm en t in ch ildhood.
F. Criteria are no t m et fo r an o th e r specific Pervasive D eve lopm enta l D isorder or 
Schizophrenia.
Pervasive Developmental Disorder - Not Otherwise Specified (PDD-NOS)
This ca tegory should be used w hen  the re  is a severe and pervasive im p a irm e n t in the  
d eve lop m ent o f  reciprocal social in te rac tion  associated w ith  im p a irm e n t in e ithe r verbal or 
nonverbal com m un ica tion  skills o r w ith  th e  presence o f  s tereotyped  behavior, interests, 
and ac tiv ities, bu t th e  criteria are no t m et fo r a specific Pervasive D eve lopm enta l Disorder, 
Schizophrenia, Schizotypal Personality Disorder, o r Avo idant Personality Disorder. For 
example, th is ca tegory includes "a typ ical au tism " - p resentations th a t do no t m eet the  
criteria fo r A u tis tic  Disorder because o f  late age at onset, atyp ical sym p tom ato logy, or 
subthreshold  sym ptom ato logy, o r all o f  these.
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Rett's Disorder
A. All o f  th e  fo llow ing :
1. apparently norm al prenatal and perinata l deve lopm ent
2. apparently norm al p sychom otor d eve lop m ent th ro u g h  th e  firs t 5  m onths a fte r b irth
3. norm al head c ircum ference at b irth
B. Onset o f  all o f  th e  fo llo w in g  a fte r th e  period o f  norm al deve lopm ent:
1. deceleration o f  head g ro w th  b e tw een  ages 5 and 48 m onths
2. loss o f  p reviously acquired purpose fu l hand skills b e tw een 5 and 30 m onths w ith  the  
subsequent d eve lop m ent o f  stereotyped hand m ovem en ts (e.g., hand -w ring ing  or 
hand washing)
3. loss o f  social engagem ent early in th e  course ( a lthoug h  o fte n  social in te rac tion  
develops later)
4. appearance o f  poo rly  coord inated  gait o r tru n k  m ovem ents
5. severely im paired expressive and receptive language d eve lo p m e n t w ith  severe 
p sychom otor retardation
Childhood Disintegrative Disorder
A. Apparently
B. norm al d eve lo p m e n t fo r at least th e  firs t 2 years a fte r b irth  as m anifested by the  
presence o f  age-appropria te verbal and nonverbal co m m un ica tion , social re la tionships, 
play, and adaptive behavior.
C. C lin ica lly significant loss o f  previously acquired skills (before age 10 years) in at least tw o  
o f  th e  fo llo w in g  areas:
1. expressive o r receptive language
2. social skills o r adaptive behavior
3. bow el or bladder contro l
4. play
5. m o to r skills
D. A b no rm a lities  o f  fu n c tio n in g  in at least tw o  o f  th e  fo llo w in g  areas:
1. qua lita tive  im p a irm e n t in social in te rac tion  (e.g., im p a irm e n t in nonverbal behaviors, 
fa ilure to  develop peer re la tionships, lack o f  social o r em o tio n a l reciprocity)
2. qua lita tive  im pa irm ents in co m m un ica tion  (e.g., delay or lack o f  spoken language, 
inab ility  to  in itia te  or sustain a conversation, stereotyped  and re p e titive  use o f  language, 
lack o f  varied m ake-believe play)
3. restricted, repetitive , and stereotyped  patte rns o f  behavior, interest, and activities, 
inc lud ing  m o to r stereotypes and m annerism s
E. The d isturbance is no t b e tte r accounted fo r by ano th e r specific Pervasive D eve lopm enta l 
D isorder or by Schizophrenia
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Early Screening of Autistic Traits Questionnaire
(ESAT; Buitelaar et al., 2009, D ietz et al., 2006; Swinkels et al., 2006)
1. Does your child show an interest in playing with a variety of objects?
2. Can your child play with toys in varied ways (not just fiddling, mouthing or dropping them)
3. When your child expresses his/her feelings, for instance by cryng or smiling, is that 
mostly on expected and appropriate moments?
4. Does your child react in normal ways to sensory stimulation, such as coldness, warmth, 
light, sound, pain, or tickling?
5. Can you easily tell from the face of your child how he/she feels?
6. Is it easy to make eye-contact with your child?
7. When your child has been left alone for some time, does he/she fy  to attract your 
attention, for instance by crying or calling?
8. Is the behaviour of your child free of stereotyped repetitive mo/ements like banging 
his/her head or rocking his/her body?
9. Does your child, on his /her own accord, ever bring objects overto you or show you 
something?
10. Does your child show to be interested in other children or adulte?
11. Does your child like to be cuddled?
12. Does your child ever smile at you or at other people?
13. Does your child like playing games with others, such as peek-a-boo, ride on someone’s 
knee, orto be swung?
14. Does your child react when spoken to, for instance by looking, istening, smiling, speaking 
or babbling?
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Red-flags
(Buitelaar et al., 2009; D ietz, 2007)
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Samenvatting in het Nederlands
Autisme bij peuters:
aspecten van vroege herkenning, diagnostiek en behandeling 
Inleiding
Nick was 20 maanden toen zijn ouders zich voor het eerst zorgen gingen maken over zijn 
ontwikkeling, vooral omdat h ij nog weinig klanken produceerde en nog geen woordjes zei. 
Daarnaast was ook zijn motorische ontwikkeling wat vertraagd. Toen Nick 26 maanden 
oud was, werd op advies van de consultatiebureauarts begonnen met fysiotherapie. 
Ouders werd verteld dat de taalontwikkeling bij sommige kinderen trager verloopt, maar 
waarschijnlijk zou Nick op den duur de taal zich wel eigen maken. Op de peuterspeelzaal, 
die Nick twee ochtenden per week bezocht, werd wel gezien dat h ij n iet zo gericht was 
op andere kinderen, maar h ij was niet moeilijk te hanteren en maakte een opgewekte 
indruk.
Toen Nick 4 ja a r was startte h ij in groep 1 van het regulier basisonderwijs. in zijn nieuwe 
klas dwarrelde h ij vaak rond, maar was nog weinig taakgericht. Ondanks dat h ij vrolijk 
was en gemakkelijk mee liep in de dagelijkse routines van de klas, toonde hij een 
duidelijke voorkeur om alleen te spelen. De zorgen die de ouders al lang geleden op het 
consultatiebureau hadden geuit werden nu ook herkend door de leerkracht. De ouders 
besloten professionele hulp in te schakelen en met 4 ja a r en 5 maanden kreeg Nick 
uiteindelijk de diagnose 'autisme'.
Het voo rbee ld  van Nick m aakt du id e lijk  da t ouders van jo n g e  kinderen m et autisme 
spectrum  p rob lem a tiek  (ASS) vaak al heel vroeg het gevoel hebben da t er iets n ie t 
helemaal in o rde  is m et hun baby o f  peuter. Meestal hebben eerste zorgen van ouders 
te  maken m et ve rtrag ing  in de taal-spraak on tw ikke ling , a fw ijkende  sociaa l-em otione le  
reacties, m edische prob lem en, o f  ve rtrag ing  in het bereiken van on tw ikke lingsm ijlpa len  
(De G iacom o & Fom bonne, 1998). Ondanks deze v roege zorgen van ouders w o rd t in veel 
onderzoek een onacceptabe le  ve rtrag ing  in d iagnoseste lling  van ASS gevonden, een 
ve rtrag ing  d ie  kan op lo p en  van 20 to t 60 m aanden (Sivberg, 2003). Het is d u id e lijk  dat 
ve rtrag ing  in d iagnoseste lling  onw ense lijk  is. Allereerst, o m d a t d it  o n n od ig  zo rg t voor 
ouderlijke  stress. Ouders ervaren veel p rob lem en  m et het opvoeden  van een kind dat 
zich 'anders' o n tw ik k e lt en mensen in de o m g e v in g  zijn zich vaak n ie t bew ust van de
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ernst van de situatie, w aardoor ouders zich vaak onbeg repen  voelen o f  zelfs de schuld 
krijgen van de p rob lem en  (Goddard e t al., 2000). In de tw e e d e  plaats ve rtraag t een late 
d iagnoseste lling  toegang  to t vroege in te rven tieprogram m a's  w a t in negatieve zin van 
inv loed  kan zijn op  lange te rm ijn  u itkom sten  (National Research Council, 2001).
In het lich t van bovenstaande w erd in 2003 bij Karakter Universitair Centrum  
N ijm egen (toen nog ACKJON genaam d) begonnen  m et een g roo tscha lig  klin isch- en 
onderzoeksprogram m a, het DIANE-project. DIANE staat voor: s tud ie  naar D iagnostiek 
en in te rve n tie  van A utism e in NEderland. Het p ro jec t had m et be trekk ing  to t  autisme 
spectrum  stoornissen v ier g loba le  doe len, namelijk:
1. Het stim uleren van v roege herkenning
2. Het verbeteren van vroege d iagnostiek
3. Het verbeteren van vroege in te rven tie  m ethoden
4. Het bestuderen van de inv loed  van b io log ische  en om gev ingsfac to ren  
op  de stoornis
D it p roe fsch rift r ich t zich op de eerste drie  doe len. Elders zijn de bev ind ingen  m et 
be trekk ing  to t de b io log ische  en om gev ingsfac to ren  gepub licee rd  (Rommelse e t al., 
in press; Schrieken e t al., gesubm it). Voordat h ie ronder nader w o rd t ingegaan op de 
u itkom sten  van ons onderzoek v o lg t nu eerst een korte  schets van de hu id ige  kennis op 
het geb ied  van autism e (bij jo n g e  kinderen).
Wat is autisme? - klinisch beeld bij jonge kinderen, epidemiologie, 
en oorzakelijke factoren
In de (kinder- en je u g d ) psychiatrie  w o rd t vaak g eb ru ik  gem aakt van de DSM-IV- 
TR (D iagnostic and Statistical Manual o f  m enta l disorders; APA, 2000). D it is een 
classificatiesysteem  waarin v ijf  pervasieve on tw ikke lingsstoorn issen  w orden gedefin ieerd , 
namelijk: autistische stoornis (ofw el autisme), PDD-NOS (pervasive deve lopm en ta l 
d iso rder -  n o t o therw ise  specified), syndroom  van Asperger, syndroom  van Rett en de 
desin tegra tieve  stoorn is van de k inde rlee ftijd . Autism e, PDD-NOS, en het syndroom  van 
Asperger w orden  samen autism e spectrum  stoornissen (ASS) genoem d.
Mensen m et ASS hebben beperk ingen op  het geb ied  van taal en communicatie 
en op  het geb ied  van de sociale wederkerigheid. Daarnaast vallen vaak stereotiepe o f 
repetitieve patronen van gedrag op. In het eerste levensjaar kan da t zich onderm eer 
u iten d o o r een beperkte  sociale interesse (b ijvoorbee ld  re la tie f w e in ig  o o g con ta c t 
maken, m inder ge rich t lachen naar anderen en w e in ig  in te ractieve  ge lu id jes maken). 
In het tw e e d e  en derde levensjaar kunnen w a t b e tre ft beperk ingen in de taal en 
com m un ica tie  gaan opva llen  da t een kind n ie t goed  reageert op  z ijn /haar naam, w e in ig
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spreekt, vreem de ge lu iden  maakt, en w e in ig  geb ru ik  m aakt van non-verbale  manieren 
om  te com m uniceren  (b ijvoo rbee ld  d o o r gez ich tsexpress ie /oogcontact, w ijzen om  
een interesse te delen, d ingen  brengen o f  laten zien). O p het sociaal vlak w o rd t vaak 
een ve rm inderde  interesse in lee ftijdsgenoo tjes  gezien, w e in ig  delen van plezier, een 
beperk te  interesse in sociaa l-in teractieve spelletjes (zoals kiekeboe) en w e in ig  o f  geen 
doe -a lso f spel. Op het geb ied  van stereo tiepe  en repe titieve  patronen van gedrag 
kunnen b ijvoo rbee ld  voorkom en: stereo tiepe  bew eg ingen  m et de handen (fladderen), 
w e in ig  gevarieerd spel o f n ie t-fu n c tio n e e l geb ru ik  van materiaal (b ijvoorbee ld  steeds op 
een rij zetten van spee lgoed o f  alsmaar draaien aan w ie ltjes  van een auto), ex treem  veel 
m oe ite  hebben m et veranderingen in dagelijkse gew oon ten , en on g ew on e  reacties op 
sensorische prikkels (b ijvoorbee ld  vee lvu ld ig  aan d ingen  w illen  voelen o f  op  een intense 
m anier naar d ingen  w illen  kijken) (Volkmar, Chawarska, & Klin, 2005).
Recente ep idem io log ische  studies laten zien da t ASS voorkom en  bij 60 op  de 10.000 
personen (Chakrabarti & Fom bonne, 2005) to t  zelfs 116 op de 10.000 personen (1% van 
de populatie ; Baird e t al., 2006). Deze p reva lentie  cijfers liggen veel hoger dan een aantal 
decennia ge leden. W aarschijnlijk hee ft de  toenam e in voorkom en te maken m et betere 
herkenn ing  in com b ina tie  m et ve rb red ing  van het d iagnostisch concept, maar een 
daadw erke lijke  toenam e in voorkom en kan voora lsnog n ie t w orden  u itgeslo ten. In het 
a lgem een kom t ASS vaker voo r bij jongens dan bij meisjes, ongeveer in de ve rhoud ing  
3.5/4.0 : 1 (Fom bonne, 2003).
ASS ontstaan d o o r veranderingen  in hersenstructuren o f  neurale netw erken ten 
gevo lge  van diverse genetische  processen. In ongeveer 10-15 % van de gevallen w o rd t 
een du ide lijke  genetische oorzaak gevonden, b ijvoo rbee ld  d o o r d up lica tie  o f  de le tie  
van een deel van het DNA (Freitag, 2007). Deze dup lica ties o f deleties kunnen 'de novo ' 
zijn: ontstaan tijdens de vo rm in g  van geslachtscellen. In een derge lijke  situatie  hebben 
ouders ze lf meestal geen autisme. Echter, in de m eeste gevallen is er geen aantoonbare 
gene tische /m ed ische  oorzaak. Er w o rd t dan veronderste ld  dat m eerdere genen, die 
o o k  betrokken zijn b ij norm ale  variaties van sociaal gedrag, ten g rondslag liggen aan 
het ontstaan van de stoornis. Veel ouders en broertjes/zusjes zijn ook d rager van die 
genetische  variaties en d it  verklaart w aarom  ook bij fam ilie leden  vaak een verhoogde  
m ate van een aantal ASS sym ptom en w o rd t gevonden. Over de sterke genetische 
c o m p o n e n t in het ontstaan van ASS bestaat overeenstem m ing  onder experts, maar meer 
controvers ië le  discussies bestaan over de rol van om gev ings inv loeden  (zoals vaccinaties, 
inv loeden  van in fecties, m ed ica tie  o f bepaalde sto ffen tijdens de zwangerschap) en van 
in teracties tussen genen en om geving .
Tot op  heden bestaan er geen b io log ische  markers voo r ASS. M et andere w oorden, 
de d iagnose kan in vrijw e l de m eeste gevallen n ie t in verband w orden gebrach t
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m et een m edische o f  genetische  oorzaak en w o rd t daarom  gesteld  op  basis van 
gedragskenm erken. Een fo rm e le  diagnose, in het b ijzonder voo r de lee ftijd  van 24-36 
maanden, kan ingew ikke ld  zijn vanw ege g ro te  va riab ilite it in m anifestaties, overlap m et 
andere stoornissen en ernst van sym ptom en  d ie  ook m et de lee ftijd  kan verschillen. 
Daarnaast is het classificatie systeem voor psychiatrische aandoen ingen (DSM-IV-TR; 
APA, 2000) onvo ld oe n d e  afgestem d op  d iagnostiek  van jo n g e  kinderen. Zo w o rd t in de 
criteria voo r ASS gesproken over: stereo tiepe  o f  herhaald taa lgeb ru ik  (echolalie), te rw ijl 
'papagaaien ' voo r hele jo n g e  kinderen ju is t zeer passend is. Andere voo rbee lden  van 
criteria d ie  m oe ilijke r in te rp re teerbaar zijn voo r jo n g e  kinderen, zijn: een te ko rt aan een 
verm ogen om  een gesprek aan te gaan en te onderhouden , o f  een te ko rt in het kunnen 
aangaan van relaties m et lee ftijdsgeno ten . Zoals geïllustreerd  in de casus beschrijv ingen 
gepresenteerd in hoo fds tuk  2, is de v roege herkenn ing en d iagnostiek  van autism e al 
m et al geen eenvoud ige  zaak.
Implementatie van klinische richtlijnen om vroege detectie van 
autisme spectrum stoornissen te stimuleren
Een geïntegreerd vroeg-detectie programma
De forse im p ac t van autism e spectrum  stoornissen (ASS) op  zowel kind als om geving , de 
toegenom en  preva lentie  en de veronderste lde  waarde van v roege in te rven tie  vragen 
om  een doe lm a tige  inspanning  ge rich t op  v roege onderkenn ing  van ASS. O m  vroege 
herkenn ing te  s tim uleren, is in het kader van het D IANE-project een ge ïn tegreerd  vroeg- 
de tec tie  program m a opgeste ld  (zie hoo fds tuk  3). D it p rogram m a is een praktische 
u itw e rk ing  van een klin ische rich tlijn  o n tw ikke ld  d o o r Filipek e t al. (1999) en o m va t drie 
onderde len . A llereerst zijn in de w ijd e  om trek  van N ijm egen (prov inc ie  Gelderland, 
zu ide lijk  Overijssel, ooste lijk  N oord-B rabant en noo rde lijk  L im burg) diverse groepen 
van po ten tië le  verw ijzers, zoals consu ltatiebureau  (CB) artsen en m edewerkers van 
in tegra le  v roeghu lp  (IVH), ge tra ind  in het signaleren van vroege kenmerken van ASS 
en in het g eb ru ik  van de Early Screening o f Autistic Traits Questionnaire (ESAT; D ie tz et 
al., 2006; Swinkels e t al, 2006), een screen ingsinstrum ent m et 14 vragen d ie  d o o r de 
professional samen m et de ouder w o rd t ingevu ld  (verderop in deze sam envatting  
w o rd t m eer in fo rm a tie  over de ESAT gegeven). Het tra inen van verw ijzers gebeurde  in 
w orkshops waaraan dee lnam e ve rp lich t w erd gesteld  d o o r overkoepe lende organisaties 
en dee lnem ers kregen hier na -/b ijscho lingspun ten  voor. Ten tw e e d e  w erd gebru ik  
gem aakt van een specifiek ve rw ijsp ro toco l m et 2 stappen: ind ien er en ige  zorgen waren 
geu it, o fw e l d o o r de ouders, o fw e l d o o r de C B -arts /hu lpverlener m et be trekk ing  to t
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de sociaa l-com m unica tieve  o n tw ikke lin g  (zogenaam d 'n ie t pluis gevoe l' = stap 1), dan 
m oest de ESAT w orden  ingevu ld  (= stap 2). Bij 3 o f  m eer 'fou te ' an tw oorden  kon worden 
doorve rw ezen  voor een u itgeb re id  d iagnostisch onderzoek op  onze a fdeling. Ten derde 
is b innen onze a fdeling  een team  gevo rm d  en geschoo ld  om  een g ro n d ig  d iagnostisch 
onderzoek aan deze jo n g e  popu la tie  te  kunnen bieden.
Een gecontroleerde studie naar het effect van het geïntegreerde 
vroeg-detectie programma
O m  te bepalen w a t het e ffe c t is gew eest van het ge ïn tegreerd  v roeg -d e te c tie  
program m a is een gecontro lee rde  stud ie  opgezet, w aarb ij een ve rge lijk ing  is gem aakt 
tussen de experim en te le  reg io  N ijm egen en een con tro le  regio, reg io  G ron ingen (waar 
n ie t op  g ro te  schaal aandacht w erd besteed aan vroegere herkenn ing  van ASS), voo r w at 
be tre ft: (1) de gem id d e ld e  lee ftijd  van d iagnose van ASS in de lee ftijd sg roep  0-11 jaar 
(N = 2793), en (2) het percentage kinderen ged iagnosticeerd  onder de 36 m aanden. De 
resultaten van deze gecontro lee rde  stud ie  zijn beschreven in hoo fds tuk  3 en toonden  
aan dat aanvankelijk (2003) de gem id d e ld e  lee ftijd  van ASS d iagnose in be ide regio's 
ge lijk  was (bijna 7 jaar), en da t ook het percentage kinderen ged iagnosticeerd  onder 
de 36 m aanden ongeveer ge lijk  was (4-6 %). Echter, in de pe riode  waarin w ij in de 
o m g e v in g  N ijm egen in tens ie f geïnvesteerd hebben in vroegere de tec tie  (2004-2006) 
w erd  de d iagnose ge m id d e ld  21 m aanden (95% be trouw baarhe ids in te rva l = 10.5 -  28.5) 
eerder gesteld  in de regio N ijm egen dan in de regio G roningen. Bovendien steeg het 
percentage kinderen ged iagnosticeerd  o nder de 36 maanden in de reg io  N ijm egen naar 
28.7%, te rw ijl d it  percentage in N oord-N ederland  ongeveer ge lijk  b lee f (3%). D it was een 
s ign ifican t verschil (OR = 9.4, 95% betrouw baarhe ids in te rva l 2.1 -  41.3). De m eeste van de 
v roeg ged iagnosticee rde  kinderen (75%) in de reg io  N ijm egen in de fo llo w -u p  periode  
hadden een autistische stoornis in com b ina tie  m et een on tw ikke lingsach terstand . 
W ij conc ludeerden  da t d o o r in tens ie f te  investeren in vroege herkenn ing vo lgens het 
ge ïn tegreerd  v ro e g -d e te c tie  program m a veel w in s t te  behalen valt, m et name in de 
g roep  kinderen m et een laag niveau. Kinderen m et een m ilde r beeld o f  m et betere 
co gn itieve  m oge lijkheden  w orden  toch  nog vaak later ged iagnosticeerd .
Een recente o n tw ikke lin g  op  het geb ied  van vroeg herkenn ing van ASS in Nederland 
is de uitgave van de "ESAT -  Screening van ASS op jo n g e  le e ftijd " (Buitelaar e t al., 
2009). Deze u itgave bevat een set ESAT vragenlijs ten, een praktische hand le id ing  voor 
signalering, screening en d iagnostiek  inc lus ie f cd -rom  (m et v ideo fragm en ten  van 
kinderen m et en zonder ASS d ie  in beeld verdu ide lijken  om  w a t voo r soo rt signalen het 
gaat), en een theore tische  handle id ing.
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Een ander in it ia tie f om  vroegherkenn ing  en d iagnostiek  van ASS in Nederland verder 
o nder de aandacht te brengen is het u itb rengen  van een M u ltid isc ip lina ire  R ichtlijn op  d it 
geb ied. Hieraan w o rd t m om entee l vo rm  gegeven d o o r het Trim bos in s titu u t in U trecht 
in sam enw erking m et het RIVM, prof. dr. I. van Berkelaer-Onnes en andere betrokkenen 
u it het werkveld.
Vroeg opgespoord en dan?
Het is be langrijk  dat kinderen over w ie  zorgen bestaan goed  gescreend w orden. 
Uiteraard is het vervo lgens van essentieel be lang dat kinderen d ie  screen pos itie f zijn 
ook v lo t te rech t kunnen voo r een gedegen d iagnostisch onderzoek. In ternationaal 
en ook in ons eigen land bestaat steeds m eer draagvlak voo r d iagnostiek  b ij k inderen 
o nder de 3 jaar. In het D IANE-project is geb ru ik  gem aakt van een scala aan (psycho) 
d iagnostische m ethoden  speciaal on tw ikke ld  voo r jo n g e  kinderen [b ijvo o rb e e ld  een 
gestandaardiseerde observa tie  van het kind m et de Autism  D iagnostic O bservation 
Schedule (ADO S-M odule 1; Lord, Rutter, DiLavore, & Risi, 2001), testen voo r taa lon tw ikke ling  
en cogn itieve  on tw ikke ling , diverse vragenlijs ten, een aangepast psychiatrisch onderzoek 
voo r jo n g e  kinderen en een gestandaardiseerde m e thode  voo r het observeren van 
ouder-k ind  interacties]. Een gestandaardiseerd onderzoeksp ro toco l is b ij iets m eer dan 
250 jo n g e  kinderen toegepast en hee ft he t team  een schat aan praktische ervaring  en 
w etenschappe lijke  kennis opgeleverd . In hoo fds tuk  4, 5, en 6 zijn studies beschreven 
waarin de b ru ikbaarheid  van versch illende screen ingsinstrum enten en specifieke items 
en de d iagnostische  va lid ite it van een aantal m aten is onderzoch t. O ok is verkend in 
hoeverre de d iscrim ina tieve  waarde van een aantal bestaande ins trum en ten  verbeterd  
zou kunnen w orden. H ieronder v o lg t een sam envatting  van de bevind ingen.
De bruikbaarheid van verschillende screeningsinstrumenten: een vergelijking
In de a fge lopen decennia zijn versch illende screen ingsinstrum enten voor ASS bij jo n g e  
kinderen on tw ikke ld , maar er is w e in ig  d irec t verge lijkend onderzoek gedaan naar 
de e ffe c tiv ite it van versch illende ins trum en ten  in één en dezelfde onderzoeksgroep. 
In hoo fds tuk  4 vergeleken w ij daarom  de gebru iksw aarde van verschillende 
screen ingsinstrum enten als geheel en op  ind iv iduee l item  niveau in één hoogris ico  
g roep van jo n g e  kinderen (N = 238). Daarbij is specifieke aandacht besteed aan de 
inv loed  van lee ftijdsca tegorieën  (8-24 m aanden en 25-44 maanden). In de verge lijk ing  
zijn de vo lgende  ins trum en ten  opgenom en:
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•  Early Screening o f Autistic Traits Questionnaire (ESAT; D ietz e t al., 2006; Swinkels e t al.,
2006). De ESAT is een vragen lijs t bestaande u it 14 items d ie  m et 'ja' o f  'nee ' kunnen 
w orden  beantw oo rd  d o o r ouders, bij voorkeur in gesprek m et een professional. 
De items hebben be trekk ing  op  vroeg  sociaa l-com m unica tieve  vaard igheden, 
spel, en beperkte  o f  stereo tiepe  patronen van gedrag. Bij d rie  o f  m eer a fw ijkende 
an tw oorden  bestaat er een ve rhoogd  risico op  ASS.
•  Social Communication Questionnaire (SCQ; Berument, Rutter, Lord, Pickles, & Baily, 
1999; Rutter, Baily, & Lord, 2003). De SCQ is een vragen lijs t voo r ouders bestaande 
u it 40-item s d ie  zijn afgele id  van de Autism  D iagnostic Interview-Revised (ADI-R; 
Rutter, LeCouteur, & Lord, 2003). Vragen kunnen m et 'ja' (= score 1) o f 'nee' (= 
score 0) w orden  beantw oord . De c u t-o ff waarde voo r ASS is vastgeste ld op 15. 
Het ins tru m e n t is o n tw ikke ld  en geva lideerd voo r kinderen vanaf 4 jaar, maar er 
is veel interesse in het geb ru ik  van de lijst voo r jo n g e re  k inderen. Voor jo n g e  
kinderen w o rd t ook wel een c u t-o ff  waarde van 11 voo rgeste ld  (Corsello e t al.,
2007).
•  Communication and Symbolic Behavior Scales-Developmental Profile, infant- 
Toddler Checklist (CSBS-DP; W etherby & Prizant, 2002). De CSBS-DP Infant-Toddler 
Checklist is een gestandaardiseerd, m eer a lgem een screen ingsinstrum ent voor 
com m un ica tieve  en sym bolische vaard igheden voo r jo n g e  kinderen van 6 to t 24 
m aanden. De checklis t bestaat u it 3 com ponen ten : (a) Sociaal (em otie, oogcon tac t, 
com m unicatie ), (b) Spraak (gebru ik  van klanken en woorden), en (c) Symbolisch 
(begrip  en geb ru ik  van ob jecten). A n tw oo rda lte rna tieven  zijn gekoppe ld  aan een 
bepaald score systeem; hoe hoger de totaalscore, hoe lager het risico op  ASS. 
N orm en zijn beschikbaar voo r in terva llen  van één maand.
•  Key items van de CHecklist for Autism in Toddlers (CHAT; Baron-Cohen, A llen, & 
G illberg, 1992; Baron-Cohen e t al., 2000). De CHAT is n ie t a fgenom en in het o rig ine le  
fo rm a t (9 items in te  vu llen  d o o r de ouder, 5 item s in te  vu llen d o o r de professional 
na observatie  van het kind). Slechts drie  vragen, d ie  de hoo fdconcep ten  van CHAT 
representeren zijn bestudeerd, namelijk: w ijzen om  een interesse te delen, volgen 
van o o g b e w e g in g e n  en doe-a lso f spel.
S trikt genom en vonden w ij da t noch één van de onderzoch te  ins trum en ten , noch 
een enkel item  v o ld o e t aan standaard waarden (C icchetti, Volkmar, Klin, & Showalter, 
1995) voo r een be trouw ba re  voorspe lling  van een ASS diagnose. In het a lgem een was 
de sens itiv ite it van de ins trum en ten  (de kans op  een te rech t screen pos itie f resultaat) 
rede lijk  goed  (> 70%), maar de spec ific ite it (de kans op  een te rech t screen negatie f 
resultaat) was b ijzonder m atig. D it be tekent da t er veel vals positieven waren (dus
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kinderen zonder ASS maar met een screen pos itie f resultaat). Bovendien b leek geen 
van de ins trum en ten  du id e lijk  be ter te  d iffe ren tië ren  tussen wel o f  geen ASS diagnose 
dan een ander ins trum en t, a lthans in onze jo n g e  hoogris ico  groep. O pgem erk t m oet 
w orden  da t bij he t overgro te  deel van de vals screen positieven wel sprake was van 
andere on tw ikke lin g sp ro b le m a tie k  (b ijvoorbee ld  een taalstoorn is o f  m enta le  retardatie 
zonder ASS). W ij conc ludeerden da t aanvullend onderzoek noodzake lijk  is om  een 
adequaat ins trum en t to t stand te brengen voo r geb ru ik  als sc reen ings ins trum ent in een 
hoogris ico  g roep  van hele jo n g e  kinderen.
Ten aanzien van de SCQ (Rutter, Baily, & Lord, 2003) is een aantal aanvullende 
analyses u itgevoerd  (hoo fds tuk  4 en 5). W ij vonden da t ook in specifieke leeftijds, IQ 
o f d iagnostische  g roepen, o f w anneer geb ru ik  gem aakt w erd van a lte rna tieve  cu t­
o f f  waarden, de SCQ gem akke lijk  resu lteert in een hoog aantal vals positieven (in een 
hoogris ico  groep). Bevindingen ten aanzien van ind iv idue le  items lieten zien da t het 
ins trum en t en ige  ru im te  b ie d t voo r verbe te ring, b ijvoo rbee ld  op  basis van alleen een 
selectie van de in to taal 40 items.
Het gebruik van (klassieke) instrumenten in de diagnostiek van ASS: 
een kritische evaluatie
In hoo fds tuk  5 en 6 w erden  de ADOS (Lord e t al., 2001) en de Autism  D iagnostic In terv iew - 
Revised (ADI-R; Rutter, Bailey, & Lord, 2003) in de analyses betrokken. In ternationaal 
w o rd t de com b ina tie  van be ide ins trum en ten  beschouw d als de 'gouden  standaard' 
voo r de d iagnostiek  van autisme. Voor zowel de ADOS als de ADI-R afnam e en scoring is 
een specifieke tra in ing  vereist. H ieronder vo lg t nu eerst een korte beschrijv ing  van deze 
instrum enten.
•  Autism Diagnostic Observation Schedule (ADOS; Lord e t al., 2001). De ADOS is 
een sem igestructureerd , gestandaardiseerd observatie  ins trum en t. T ijdens de 
afnam e lo k t de onderzoeker sociaal, com m unica tie f, s tereotiep  en spelgedrag 
u it om  zo gedrag te kunnen observeren da t m oge lijk  w ijs t op  ASS. Een afnam e 
bestaat u it een reeks ac tiv ite iten  die vo lgens een p ro toco l w o rd t u itgevoerd . Er 
zijn 4 m odules. A fhanke lijk  van het taalniveau en lee ftijd  van de onderzoch te  
persoon w o rd t een passende m odu le  gekozen (van m odu le  1 voo r kinderen die 
nog geen w oorden  gebru iken, to t m odu le  4 d ie  bedoe ld  is voo r adolescenten 
o f  volwassenen m et v loe iende  spraak). De observaties w orden  gescoord [score
0 be tekent dat het kind norm aal gedrag laat zien -  een hogere score (1, 2, o f  3) 
g e e ft een in m eer o f  m indere mate a fw ijkende  m anier van gedragen weer]. Een 
aantal scores w o rd t ove rgebrach t naar een a lgo ritm e . Aan de hand van de score 
op  da t a lg o ritm e  kunnen kinderen w orden  geclassificeerd m et autisme, PDD-NOS
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o f geen ASS. De afnam e d u u rt drie  kw artie r to t maximaal een uur.
•  Autism Diagnostic Interview-Revised (ADI-R; Rutter, Baily, & Lord, 2003). De ADI-R 
is een sem igestructureerd , gestandaardiseerd o uder in te rv ie w  dat gedrag ingen  
in kaart b reng t op alle drie  de dom e inen  van dysfunctione ren  bij ASS (taal en 
com m unica tie , w ederke righe id  in de sociale in teractie , en beperkte, repe titieve  
o f  s te reo tiepe  patronen van gedrag). Items w orden  gescoord en op  basis van een 
score op  het a lgo ritm e  kunnen kinderen w orden geclassificeerd m et autism e o f 
geen autisme. De afnam e van de ADI-R kan ongeveer anderha lf to t 3 uur duren.
Aangezien de SCQ (Rutter, Baily, & Lord, 2003) is a fgele id  van de tijd rove n d e  en kosten 
ine ffic iën te  ADI-R (Rutter, LeCouteur, & Lord, 2003), bestaat er brede interesse in 
m oge lijkheden  voo r het ge b ru ik  van de SCQ (in te  vu llen d o o r ouders) in d iagnostische 
procedures in plaats van de ADI-R. M et de kan tteken ing  dat de SCQ in p rinc ipe  on tw ikke ld  
is als screen ings ins trum ent en n ie t als d iagnostische m idde l, vergeleken w ij daarom  in 
hoo fds tuk  5 de d iagnostische va lid ite it van de SCQ m et d ie  van de ADI-R. De u itkom sten 
van de be ide ins trum en ten  zijn afgezet tegen de klin ische diagnose, zowel a lleen als in 
com b ina tie  m et de ADOS (Lord e t al., 2001).
In het onderzoek bleek da t de d iagnostische overeenstem m ing  m et de klinische 
d iagnose zwak was voo r zowel de SCQ als voo r de ADI-R, te rw ijl de be ide m aten sterk 
gecorre leerd  waren. De ADOS apart g e b ru ik t lie t de hoogste  voo rspe llende  waarde 
zien en m oe t daarom  beschouw d w orden  als m eest be trouw ba re  en m eest valide 
d iagnostische  ins trum en t voo r deze jo n g e  kinderen m et een hoog  risico op  ASS.
In hoo fds tuk  6 w erd de ADOS ze lf verder o nder de loep genom en. W ij hebben ons 
g e rich t op  het geb ru ik  van de n ieuw e ADOS a lgo ritm es zoals voorgeste ld  d o o r Gotham, 
Risi, Pickles, en Lord (2007). Deze n ieuw e a lgoritm es, d ie  berekend kunnen w orden  op 
basis van het bestaande score systeem, zouden de d iagnostische  va lid ite it van de ADOS 
verbeteren en een aantal aanvullende voorde len  hebben. Het be langrijkste  voordee l is 
da t de n ieuw e a lgoritm es m eer hom ogeen  zijn w aardoor ve rge lijk ing  tussen en b innen 
ind iv iduen  over de versch illende m odules zou w orden vergem akke lijk t. Daarnaast zou 
het e ffe c t van le e ftijd  en IQ op  de u itkom st beperk te r zijn dan bij de o rig ine le  a lgoritm es 
(G otham  e t al., 2007). Tot dusver hee ft een aantal rep licatie  studies het geb ru ik  van de 
n ieuw e a lgoritm es onders teund, maar m eer onderzoek in een g ro te  onafhankelijke 
onderzoeksg roep  was nod ig , o m d a t in eerder rep licatie  onderzoek voor som m ige 
m odules onderzoeksgroepen re la tie f klein waren. Het doel van de stud ie  beschreven 
in hoo fdstuk 6 was: het repliceren van de va lid ite it, fa c to r s tructuur, en correlaties m et 
lee ftijd  en verbaal en non-verbaal IQ van de n ieuw e ADOS a lgo ritm es voo r m odu le  1 en 2
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in een g ro te  Nederlandse onderzoeksgroep (N = 532). W ij zijn h ie rvoo r een sam enwerking 
aangegaan m et collega's van Accare kinder- en jeugdpsych ia trie  (Annelies de Bildt) en 
van het UMC U trecht, a fde ling  kinder- en jeugdpsych ia trie  (Maretha de Jonge). In het 
a lgem een onders teunden  de resultaten van d it  onderzoek inderdaad het geb ru ik  van 
de m eer hom ogene, gereviseerde a lgoritm es.
Vroeg gediagnosticeerd en dan?
Wat levert het nu op, als een kind vroeg  w o rd t gediagnosticeerd? Krijgen kind en ouders 
dan de ju is te  hu lp  en is da t beter dan w anneer een kind later ged iagnosticeerd  zou 
worden? In de klin ische p raktijk  w o rd t aangenom en dat v roege in te rven tie  te  verkiezen 
va lt boven latere in te rven tie , maar h ie rvoo r bestaat to t op  heden onvo ldoende  
w etenschappe lijke  ev identie . O m dat steeds m eer vorde ringen  w orden  gem aakt op  het 
geb ied  van vroege herkenn ing  is wel d ring e n d  behoe fte  aan em pirisch on d e rb o u w d e  
vroege in te rven tie  program m a's. De National Research Council (2001) s te lt da t het 
essentieel is o u d e rtra in ing  op  te nem en in vroege in te rven tie  program m a's, om da t 
ouders meestal veel inv loed  hebben op  de o n tw ikke lin g  van het kind, m et nam e in 
de eerste levensjaren. Bovendien zou zonder ouderlijke  p a rtic ipa tie  voo ru itg a n g  n iet 
goed  beklijven (W halen, Schreibman, & Ingersoll, 2006; Bruner, 1981). In een review  lieten 
M cConachie en D igg le  (2007) zien da t o u d e rtra in ing  g e rich t op ouders van kinderen 
m et ASS in de lee ftijd  van 1-6 jaar inderdaad com m un ica tieve  vaard igheden van 
een kind kan vergroten, kennis over autism e bij m oeders kan vergroten, depressieve 
klachten van m oeders kan reduceren, en de kw a lite it van de ouder-k ind  in te ractie  
kan bevorderen. Echter, de m eeste van de studies die werden beschouw d hadden 
m ethodo log ische  beperk ingen, zoals een kle ine onderzoeksgroep, geen u itkom sten 
op langere te rm ijn  (b ijvoo rbee ld  na 1 jaar), en beperk t geb ru ik  van goed  geva lideerde 
en bekende ins trum en ten . In de stud ie  beschreven in hoo fds tuk  7 is daarom  g e trach t 
derge lijke  m etho d o lo g isch e  beperk ingen te voorkom en d o o r geb ru ik  te  maken van een 
re latie f g ro te  onderzoeksgroep  en een aantal breed bekende en goed  geva lideerde 
u itkom stm aten  m et zowel ouders als professionals als in fo rm an ten . De stud ie  is gebaseerd 
op een 'p ilo t random ized co n tro lled  tr ia l' (N = 24) gepub licee rd  d o o r D rew  en collega's 
in 2002 m et voo rz ich tige  veel be lovende resultaten . In het hu id ige  onderzoek hebben 
w ij een tw e e  jaar du rend  oudertra in ingsp rogram m a, Focus oudertraining genaam d, 
geëvalueerd één jaar na start van de in terventie .
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De effectiviteit van de Focus oudertraining: studieopzet en resultaten
In de periode  voorjaar 2004 -  voorjaar 2007 zijn in to taal 75 jo n g e  kinderen en hun ouders 
ge ïnc ludeerd  in de studie. Het behande lp rogram m a was n ie t gesch ikt voo r kinderen m et 
een o n tw ikke lin g s le e ftijd  jo n g e r dan een jaar o f  m et te  w e in ig  ru im te  voo r verbe te ring  
aan de bovengrens van het spectrum . Daarom waren inclusiecriteria  vastgeste ld aan de 
hand van ka lenderlee ftijd  (12-42 maanden), en klin ische d iagnose in com b ina tie  m et 
on tw ikke lingsn iveau  (autism e en een o n tw ikke lin g s le e ftijd  van m instens 12 m aanden, o f 
PDD-NOS en een IQ van maximaal 80). Exclusie criteria waren: onvo ld oe n d e  beheersing 
van het Nederlands van de m oeder, o f  substantië le  p rob lem en  in het gezin anders dan 
d ie  gere la teerd  aan de stoorn is van het kind (b ijvoo rbee ld  ernstige  psychopa tho log ie  bij 
de  ouder(s) o f  con flic ten  in de ouderlijke  relatie).
Op basis van random isatie  w erden  40 kinderen toegew ezen aan de experim ente le  
g roep  en 35 aan de con tro le  groep. Negen ouders en kinderen stop ten  om  verschillende 
redenen v o o rtijd ig  m et de Focus oudertraining. U ite inde lijk  werden 36 kinderen in de 
experim en te le  en 31 kinderen in de con tro le  g roep  gezien voo r evaluatie  na één jaar en 
m eegenom en in de analyses op  basis van het principe: 'in ten tio n  to  treat'. Bij aanvang 
waren er geen beteken isvo lle  verschillen tussen de experim en te le  en con tro le  groep 
voo r be langrijke  ouder- en k indvariabelen.
Ouders en kinderen in be ide groepen maakten geb ru ik  van de zogenaam de 'care­
as-usual' (b ijvoorbee ld  m edisch k inderdagverb lijf, k inderdagcentrum , am bu lan te  
bege le id ing , logoped ie , etc.). Ouders van kinderen in de experim en te le  g roep  vo lgden 
daarnaast de Focus oudertraining . Deze tra in ing  duurde  in to taal 2 jaar en begon m et 4 
ouderavonden, gevo lgd  d o o r huisbezoeken d o o r een o u d ertra ine r (eens in de 6 weken 
een hele och tend  in het eerste jaar en eens in de 12 weken een hele och tend  in het 
tw e e d e  jaar). Eens per ha lf jaar was er een ve rvo lgouderavond . T ijdens de huisbezoeken 
w erden ouders u itgaande van een ec lectische benadering ge tra ind  in hoe zij bepaalde 
gedrag ingen  o f vaard igheden bij hun kind konden stim uleren, nam elijk  samen plezier 
hebben en gem otivee rd  zijn om  samen d ingen  te doen en te g e lijke rtijd  het beperken 
van gedragsprob lem en (gedragsm anagem ent), jo in t  a tte n tio n , taa l/com m un ica tie  en 
spel. M et jo in t  a tte n tio n  w o rd t vroeg sociaal gedrag bedoe ld  zoals het kunnen delen 
van aandacht (b ijvoorbee ld  g e rich t lachen naar een ander), kunnen vo lgen  van aandacht 
(b ijvoo rbee ld  het vo lgen van o o g b e w e g in g e n  van de andere o f het kunnen vo lgen  van 
de w ijzende v inge r van de ander) en het richten van aandacht (b ijvoo rbee ld  ze lf naar iets 
w ijzen m et o ogcon tac t, d ingen brengen en d ingen  laten zien). De hypo these  op  basis 
van theore tische  inzichten was, dat d o o r in het b ijzonder in te  zetten op  het verbeteren 
van de jo in t  a tte n tio n  vaard igheden van deze jo n g e  kinderen (via de ouders) ook de 
taa lvaard igheden zouden verbeteren.
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De resultaten van het onderzoek lieten zien da t de kinderen in be ide g roepen na 
één jaar vo o ru it waren gegaan op het geb ied  van jo in t  a tte n tio n  en taal. Op het eerste 
oog  leken de ouders en kinderen in de experim en te le  g roep  iets m eer voo ru itgang  te 
boeken op  diverse u itkom stm aten  dan ouders en kinderen in de con tro le  groep. Echter, 
de verschillen waren n ie t s ign ificant. D it im p lice e rt dat de experim en te le  oudertra in ing  
geen ad d itio ne le  inv loed  had op  de prim aire u itkom stm aa t (taa lontw ikke ling), 
de secundaire u itkom stm aa t (a lgem ene klin ische ve rbe te ring) en de m ediërende 
u itkom stm aten  (m o tiva tie  en pos itie f gedrag van het kind, jo in t  a tte n tio n  vaard igheden 
van het kind, en ve rbe te ring  in de ouder-k ind  interacties).
Discussie
Vroege herkenning, screening en diagnostiek
Wat b e tre ft he t stim uleren van v roege herkenn ing  van ASS beoogde  de studie 
beschreven in hoo fds tuk  3 een brug te slaan tussen gedegen w e tenschappe lijk  
onderzoek en praktijk . De invoering  van het ge ïn tegreerd  v roe g -d e te c tie  program m a in 
de regio N ijm egen reduceerde de ge m id d e ld e  lee ftijd  van ASS d iagnose aanzienlijk. De 
bev ind ing, dat voo rnam e lijk  w in s t w erd  behaald in de vroegere herkenn ing van kinderen 
m et beperkte  cogn itieve  m oge lijkheden , m aakte du ide lijke  da t v roege herkenn ing nog 
verder verbe te rd  kan w orden, namelijk: d o o r ons te  richten op de vraag, hoe hoger 
fun c tion e re n de  kinderen m et m ildere  beelden ook vroeg kunnen w orden opgespoord . 
Een vo lgende  stap is dan om  te bezien in hoeverre vroegere herkenn ing van ASS ook 
daadw erke lijk  le id t to t betere u itkom sten.
M et be trekk ing  to t de bev ind ingen  ten aanzien van de bru ikbaarheid  van verschillende 
screenings en d iagnostische ins trum en ten  zoals beschreven in hoo fds tuk  4, 5 en 6 is 
een specifieke kritische kan tteken ing  op  zijn plaats. G roo theden zoals sensitiv ite it 
en spec ific ite it zijn erg a fhanke lijk  van kenmerken van de onderzoch te  groep. Alle 
screen ingsinstrum enten en d iagnostische  m idde len  in onze studies zijn geanalyseerd in 
een g roep  kinderen die op  de één o f  andere m anier een ve rhoogd  risico op  ASS had. Het 
is dus b ijvoo rbee ld  n ie t gezegd da t conclusies ook ge lden voo r een a lgem ene (laag risico) 
popu la tie  van jo n g e  kinderen. M et andere w oorden , de bev ind ingen  van ons onderzoek 
m oeten beschouw d w orden  als stukjes van een g ro te  puzzel en voo rz ich tig h e id  m oet 
w orden  be trach t w a t b e tre ft genera lisatie  van resultaten.
Ten aanzien van de toekom st en n ieuw e o n tw ikke lingen  op  het geb ied  van vroege 
onderkenn ing  en d iagnostiek  van ASS is het van belang te noem en da t recent een 
n ieuw e ADOS peu te r m odu le  is ge ïn troduceerd  (hoew el nog n ie t breed beschikbaar)
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d o o r Luyster e t al. (2009) en ook w o rd t gew e rk t aan een ADI-R peu te r m odule . Verder 
hee ft de onderzoeksgroep  van G otham  op  basis van de gereviseerde a lgoritm es een 
e rnst m aat van ASS o n tw ikke ld  (Gotham  e t al., 2009), d ie  relevant kan zijn voo r zowel 
de klin ische p raktijk  als voo r w e tenschappe lijk  onderzoek. Echter, de va lid ite it van 
deze m aat m oe t nog verder w orden  onderzoch t. Hier w o rd t ook d o o r onsze lf nader 
onderzoek naar gedaan (De B ildt e t al., gesubm it).
Ondanks alle n ieuw e on tw ikke lin g en  op  het geb ied  van aanpassingen van bestaande 
en o n tw e rp  van n ieuw e ins trum en ten  voo r de v roege onderkenn ing  van ASS, is de vraag 
hoeveel ru im te  voor verbe te ring  haalbaar is. S ym ptom en van ASS op  jo n g e  lee ftijd  
kunnen nam elijk  erg non-spec ifiek  zijn en m oe ilijk  te  d iffe ren tië ren  van sym ptom en die 
passen b ij andere on tw ikke lin g sp ro b le m a tie k  (zie casus beschrijv ingen  in hoo fds tuk  2). 
O p d it  m om e n t b lijf t  a le rthe id  op v roege signalen van ASS van professionals werkzaam  
b innen de zorg voo r jo n g e  kinderen in de eerste lijn (zoals consu lta tie  bureau artsen, 
w ijkve rp leegkund igen  en m edewerkers van Integra le Vroeghulp) ex treem  belangrijk!
Wij kunnen ons ook afvragen o f  investeren in a lte rnatieve m ethoden  van 
v roegherkenn ing  zinvol zou kunnen zijn. B ijvoorbee ld, d o o r het op  veel bredere schaal 
aanw enden van paradigm a's u it de experim en te le  psycho log ie  d ie  zich richten op 
co gn itieve  en b io log ische  markers van ASS in plaats van sub jec tie f op  te  observeren 
gedrag ingen. Verschillende interessante en recent gepub licee rde  studies richten 
zich b ijvoo rbee ld  op  m echanism en van visuele aandacht, in fo rm a tieve rw e rk ing  van 
gezich ten, en lu ister voo rkeu r van jo n g e  kinderen m et en zonder ASS (Klin, Lin, G orrindo, 
Ramsay, & Jones, 2009; M erin, Young, O zonoff, & Rogers, 2007). M oge lijk  zullen op 
te rm ijn  resultaten u it derge lijke  studies, d ie  sociale be trokkenhe id  en neu ro -cogn itieve  
processen kw antificeren, v roege onderkenn ing  van ASS naar een hoger niveau van 
o b je c tiv ite it kunnen brengen.
Vroege behandeling
Teleurste llend is te  m oeten  constateren dat de m eerw aarde van de experim en te le  Focus 
oudertraining, zoals bestudeerd in een gerandom iseerde, gecontro lee rde  s tud ie  in een 
re la tie f g ro te  onderzoeksgroep, n ie t is aangetoond. De vee lbe lovende resultaten van 
D rew  e t al. (2002), d ie  een g ro te re  ve rbe te ring  in de ta a lon tw ikke ling  van kinderen in 
de experim en te le  o u d ertra in ingsg roep  dan kinderen in de con tro le  g roep  lie t zien, 
konden n ie t w orden  gerep liceerd  in de hu id ige  studie. De vraag is dan na tuu rlijk  hoe d it 
te  verklaren. A llereerst zou de w ijze  van e ffe c tm e tin g  een rol kunnen hebben gespeeld. 
D rew  en collega's geb ru ik ten , om  het e ffe c t van taal te  m eten b ijvoo rbee ld , alleen maten 
gebaseerd op  ouderrappo rtage , te rw ijl w ij ook het oo rdee l van professionals hebben 
m eegenom en. Daarnaast was onze onderzoeksgroep  b ij aanvang ongeveer een jaar
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o uder dan de g roep van D rew  en collega's. Tenslotte  was het non-verbaal IQ van de 
kinderen in de experim en te le  g roep  bij D rew  e t al. een stuk hoger dan in hun con tro le  
con d itie  (88.1 versus 66.0). Daarom kan n ie t w orden  u itgeslo ten, zoals de auteurs ze lf ook 
aangeven, dat m arginale verschillen in hun stud ie  op  basis van toeval zijn ontstaan.
Een andere verklaring  voo r het verschil in bev ind ingen  lig t bij de kw a lite it van de 
'care-as-usual'. Hoewel w ij n ie t kunnen oorde len  over de kw a lite it van reguliere zorg in 
G roo t-B rittann ië  (waar Drew et al.'s onderzoek is verricht), kunnen w ij wel stellen dat in 
Nederland deze reguliere zorg behoo rlijk  ver on tw ikke ld  is. Aangezien zowel kinderen 
in onze experim en te le  als in onze con tro le  con d itie  reguliere zorg hebben on tvangen , is 
het add itio ne le  e ffe c t van een extra in te rven tie  lastig aan te tonen . M et andere w oorden, 
bev ind ingen  in studies m et een design waarin een experim en te le  tra in ing  plus 'care-as- 
usual' w o rd t vergeleken m et 'care-as-usual' alleen, zullen a ltijd  w orden  beïnv loed d o o r 
de a lgem ene standaard van de 'care-as-usual'. Daarnaast kan het ook nog  zo zijn dat de 
'care-as-usual' in onze experim en te le  reg io  is beïnv loed d o o r in fo rm a tie  die is verschaft 
aan professionals voo r random isatie  in het kader van het s tim uleren van vroeg de tec tie  
(zie hoo fds tuk  3).
Hoe dan ook m oeten  we concluderen  da t de Focus oudertraining  in de co n tex t van 
de Nederlandse zo rgom gev ing  geen m eerw aarde laat zien boven reguliere zorg alleen, 
a lthans w anneer w ij kijken naar u itkom sten  één jaar na aanvang van de in te rven tie . In de 
nabije toekom st zullen w ij he t e ffe c t van de Focus oudertraining tw e e  jaar na aanvang in 
kaart brengen. Ook m aten op  ouder- en systeemniveau (zoals psychische en licham elijke 
klachten van ouders, ervaren stress d o o r ouders en be lasting van het gezin) zullen in die 
analyses w orden m eegenom en, zoda t inz ich t w o rd t verkregen in de vraag o f  de tra in ing  
op ouder- o f gezinsniveau w e llich t van m eerw aarde kan zijn.
Conclusie
Alle in fo rm a tie  d ie  verzam eld is b innen het DIANE p ro je c t en analyses d ie  to t op  heden 
zijn u itgevoerd , hebben veel inz ich t verschaft in d iverse aspecten van vroege detectie , 
screening, d iagnostiek  en behande ling  van autism e spectrum  stoornissen (ASS).
Vroege herkenn ing en d iagnoseste lling  van ASS (voor de lee ftijd  van 36 m aanden) is 
abso luu t m ogelijk , m et name bij kinderen m et een on tw ikke lingsach te rs tand . H opelijk  
g e e ft het onderhav ige  w erk aanzet voo r landelijke im p le m e n ta tie  van het geïntegreerd 
v roe g -d e te c tie  program m a. In d it  p rogram m a is tra in ing  van relevante professionals in 
het herkennen van v roege signalen van ASS en het geb ru ik  van een specifiek screenings 
ins trum en t (b ijvoorbee ld  de ESAT), in com b ina tie  m et de beschikbaarheid van goed
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geschoo lde  d iagnostische  teams voo r het onderzoeken van kinderen m et een hoog 
risico op  ASS, van essentieel be lang gebleken. In aanvulling  daarop is aangetoond, dat 
d iverse ins trum en ten  voo r screening in hoog-ris ico  g roepen geen op tim a le  
voo rspe llende  waarde hebben voo r w a t b e tre ft he t ondersche iden  van ASS van geen 
ASS. M et het oog  op  v roege de tec tie  van ASS, onders treep t d it  eens te m eer het belang 
van de klin ische a le rthe id , en dus kennis, van professionals werkzaam  in de zorg voor 
jo n g e  kinderen.
In d iagnostische  procedures bij peuters b lijk t de ADOS (vergeleken m et de ADI-R en 
SCQ) de beste voo rspe llende  waarde te  hebben. Het ge b ru ik  van de gereviseerde 
a lgo ritm es zoals voorgeste ld  d o o r G otham  e t al. (2007) kan de d iagnostische va lid ite it 
en b ru ikbaarheid  van de ADOS nog verder verbeteren.
M et be trekk ing  to t  v roege behande ling  zijn de resultaten vo o rz ich tig  positief. 
Kinderen en ouders d ie  de experim en te le  Focus oudertraining  kregen aangeboden in 
aanvulling  op  de gebru ike lijke  zorg, leken na één jaar tra in ing  net iets m eer vo o ru it te 
zijn gegaan dan kinderen en ouders d ie  de extra bege le id ing  n ie t o n tv in ge n  (maar wel 
de gebru ike lijke  zorg). Echter, resultaten waren n ie t s ign ificant. Op het vlak van het 
op tim a lise ren  van v roege in te rven tie  is enerzijds nog veel w erk te  verrich ten, maar 
anderzijds lijk t he t er op dat de reguliere zorg voo r jo n g e  kinderen in Nederland al 
behoo rlijk  goed  in staat is deze g roep  op te vangen en te  begeleiden.
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Dankwoord
"Just a spoon fu ll o f sugar helps the medicine go down, in the most delightful way!"
Mary Poppins
Begin 2004 was afgesproken da t ik zou gaan prom overen, maar dat voe lde  nog n ie t ech t 
zo to t januari 2007, toen  ik ech t begon m et analyseren van gegevens en schrijven van 
de stukken. G aandeweg is m ijn  la tent aanwezige interesse in de w etenschap versterkt 
en heb ik veel p lezier be leefd  aan het gepuzzel rondom  de zaken besproken in d it 
p roe fschrift. Die interesse is zelfs zodanig  aangewakkerd da t ik na m ijn  p ro m o tie  een 
deel van m ijn  w e rk tijd  zal b lijven besteden aan w e tenschappe lijk  onderzoek. Het werken 
m et ouders en hun b ijzondere kinderen, de sam enw erking m et vele collega's b innen 
en bu iten  Karakter, en de praktische relevantie  van het s tud ie  ond e rw e rp  hebben mij 
steeds gem o tivee rd  d o o r te  zetten; d à t zijn d ie  scheppen vol suiker.......
In de eerste plaats w il ik dan ook m ijn  dank zeggen aan alle ouders en kinderen die 
partic ipee rden  in het DIANE pro ject. D oor hen heb ik zeer veel ge leerd  over de vroege 
herkenn ing, d iagnostiek  en behande ling  van psychopa tho log ie  bij jo n g e  kinderen en de 
im p a c t van de p rob lem a tiek  op  het hele gezin. O uders zijn f lin k  belast m et het invullen 
van diverse vragen lijs ten over kwetsbare onderw e rpen  en ik ben hen zeer erkente lijk  
voo r hun m edew erking.
In 2003 w erd m ij d o o r jou , Sophie, m eerdere m alen gevraagd o f ik n ie t w ild e  prom overen 
b innen het DIANE pro jec t. Eerder had je  me al begele id  bij he t schrijven van m ijn scriptie, 
d ie  (toeva llig  o f  niet) ook g ing  over 'iets m et autisme'. Dat was nog in U trecht. Maar onze 
w egen kruisten w eer in N ijm egen en, hoew el ik er wel een paar nachtjes over m oest 
slapen, besloo t ik to t het d ip lom a tieke  a n tw o o rd  op  jo u w  vraag: "ja leuk, maar na de 
G Z-ople id ing". Sophie, dank voo r het fe it da t je  m ij heb t 'overgehaald ' me aan deze taak 
te kw ijten , en daarnaast veel dank voo r de tijd  en energ ie  d ie  je  in de bege le id ing  heb t 
gestoken. Erg ja m m e r da t w e onze to u r n ie t samen hebben kunnen afronden, maar ik 
bewaar hele p lez ierige he rinneringen aan onze geze llige  sam enwerking!
Prof. dr. J.K. Buitelaar, beste Jan, als p ro m o to r was ji j aanvankelijk b innen het DIANE 
p ro je c t m eer op  de ach te rg rond  aanwezig, maar de a fge lopen jaren hebben w e zeer 
rege lm atig  m et elkaar overlegd  over al d ie  papers. A ltijd  had ik na een overleg  weer 
n ieuw e insp iratie  om  verder te  gaan. Ik w il jo u  graag bedanken voo r de soepele en 
insp irerende sam enw erking m et zelfs een v leug je  hum or. Jij g a f de g ro te  lijnen aan 
w aarb innen ik kon kleuren.
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Prof. dr. R.J. van der Gaag, beste Rutger Jan, m ijn  levensm otto  da t (vrijw el) alles ergens 
goed  voo r is, bleek eens tem eer op waarhe id  te  berusten toen  de ve rtrag ing  van de start 
van de G Z-op le id ing  ru im te  m aakte voo r m ijn  eerste stappen in de w etenschap, en daar 
ben ik ach tera f gezien erg b lij mee! M ijn  eerste 'DIANE pa tiën ten ' zag ik samen m et jou 
en b innen d it  p ro m o tie tra je c t ben ji j vooral degene  gew eest d ie m ij in troduceerde  in 
de w ereld  van congressen, praatjes, en lezingen. Via jo u  legde ik con tacten  m et diverse 
mensen u it he t veld; w aardevo lle  en leerzam e ervaringen deed ik daardoor op. Zeer 
bedankt voo r de alle m oge lijkheden  d ie  m ij d o o r jo u  als p ro m o to r zijn geboden  en voor 
de (rege lm atig  geestige) sam enwerking.
Dr. N.N.J. Lam bregts-Rom m else, beste Nanda, ji j  kwam  e igen lijk  pas in 'trim es te r 3' 
(ja, ik denk te g e n w o o rd ig  in tr im este rs ...) de ge led ingen  versterken. Er is w e in ig  te  veel 
gezegd als ik aan g ee f dat dankzij jo u w  onders teun ing  m ijn  p ro m o tie tra je c t vaart hee ft 
behouden. Bij de  papers 3, 4, en 5 heb ji j m ij zeer waardevol com m entaar gegeven, 
waaraan ik houvast on tleende . Ik heb veel bew onde ring  voo r jo u w  capacite iten in 
w e tenschappe lijk  op z ich t maar ook gew oon  in jo u w  hele benadering van prom ovendi. 
M any thanks voo r je  support!
Prof. dr. R. Grol, fijn  dat u als v o o rz itte r z itt in g  heb t w illen  nem en in de p rom otiecom m issie . 
Ik w il u en ook Prof. dr. L. Verhoeven harte lijk  danken voo r de kritische beoorde ling  van 
het m anuscrip t en het voeren van de o p p os itie  vanu it een iets ander pe rspec tie f dan 
dat van de kinderpsych ia trie. Prof. dr. T. Charman, I am  very m uch honored  w ith  your 
pa rtic ipa tion  in m y PhD com m ittee . I have learned a lo t from  you r co n trib u tio n s  to 
the  lite rature  on several aspects o f  early autism . In particular, th e  in te rven tion  p ro jec t 
in itia ted  by you r team  was o f  great insp ira tion  to  me! Thank you very m uch fo r com ing  
all the  way to  Holland to  a ttend  the  cerem ony, and I very m uch hope th a t we w ill m eet 
again, fo r exam ple  in th e  co n te x t o f  you r in itia tives in w h a t w ill hope fu lly  becom e a 
fru itfu l pan-European co llabo ra tion  w ith  regard to  early autism . O verige leden van de 
prom otiecom m issie , Prof. dr. I. van Berkelaer-Onnes, Prof. dr. H. van Engeland, Prof. dr. H. 
Roeyers en Dr. C. Dietz, harte lijk  dank voo r het bestuderen van het m anuscrip t en het 
voeren van de oppositie .
N atuurlijk  ook een heel g ro o t w o o rd  van dank aan alle DIANE-team leden. Allereerst: 
Janne. M ijn  Karakterloopbaan begon als assistent b innen jo u w  stud ie  naar de 
on tw ikke lin g  van jo n g e  kinderen m et psychiatrische prob lem en. Ik heb d o o r de jaren 
heen enorm  veel van jo u  ge leerd  over deze b ijzondere d o e lg roep  en (de in te ractie  met) 
hun ouders! Heel veel dank daar voo r en ik h oop  da t we in de toekom st nog veel voor 
elkaar zullen krijgen om  het zorgaanbod voo r hen te kunnen optim aliseren! Tim, ja w at
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zal ik jo u  eens z e g g e n . .  Soms zijn w ij w a te r en vuur, maar je  b en t een fijn e  collega. 
Jouw  inzet voo r de 'gew one  p a tië n t' zonder toeters en bellen is b ijzonder te  waarderen. 
Veel dank voo r je  co lle g ia lite it en al je  bergen verzet werk! Sascha, ji j  kom t verderop 
aan de b eu rt ... Kina, ji j  ben t e ch t een gouden  kracht op  w ie  a ltijd  te  bouw en valt! 
O ok j i j  h eb t zoooo  veel van de gegevens bijeen geb rach t en a ltijd  netjes alles verw erkt, 
ech t pe rfe c t en heel veel dank daar voor! Jud ith  en Marloes, ju llie  hebben je  m et veel 
enthousiasm e gew ijd  aan de B-m eting. Soms een w a t eenzaam  bestaan, maar wel een 
hele m oo ie  m anier om  veel e rvaring op  te  doen. Veel dank voo r ju llie  inzet! Dan alle 
oudertra iners: Nicky, w ij zijn samen begonnen  m et de tra in ing  van A urio l Drew en 
baanden ons een w eg  d o o r de eerste ouderavonden en huisbezoeken. Van jo u  heb ik 
veel opgestoken  op  het geb ied  van de ADOS en ik heb onze tijd  als kam ergenootjes 
erg fijn  gevonden! Het ga je  goed! Jacqueline (v. K), ji j  was ook oudertra iner, maar ik 
ben jo u  voora l dank ve rschu ld igd  voo r w a t ik van jo u  heb ge leerd op  het geb ied  van de 
oplossings- en systeem gerich te  benadering  en het werken m et v ideobee lden . Een gro te  
bron van inspiratie! Jacqueline (T), Natasja en Daphne, ju llie  schoven later aan, maar ju llie  
b ijd rage  aan de in te rven ties tud ie  is erg w aardevol geweest. Bedankt daarvoor! Daphne, 
m oo i ook dat onderm eer dankzij jo u w  inzet het ESAT pakket zo p rach tig  vorm  heeft 
gekregen! Jacqueline, ook veel dank voo r de illustra tieve  plaatjes d ie  ik m och t schieten 
van Isa en Sarah.
Het scheppen van organisatorische voorw aarden is erg be langrijk  om  het praktische 
w erk goed  u it te  kunnen voeren; M argrie t, dank daarvoor. En M onica, Jos en Marja, ju llie  
zeer veel dank voo r de u itgebre ide  secretarië le onders teun ing  van het DIANE pro ject! 
Dat was een ingew ikke lde  puzzel op  zichzelf. Aan het verzam elen, op  o rde  brengen en 
analyseren van de data w erk ten  heel w a t (destijds) s tudenten  o f pas a fgestudeerden 
mee. M et name w il ik bedanken: Sietske Oenem a, Lieke Saris, Andrieke Thissen, Jill 
Biemans, Loes Engelen, C harlo tte  M ettes, Lisanne Stone, en Suzanne Geelen. Karin, 
j i j  ook heel erg bedankt voo r het 'b lin d ' he rbeoorde len  van de ADOS banden en het 
invu llen  van de CGI's. Ik hoop  van harte dat jo u w  p rom o tie  ook snel is a fgerond  en 
hope lijk  zullen w ij elkaar in de toekom st b lijven v inden (b ijvoo rbee ld  om  te borrelen 
tijdens één o f  ander congres). Tenslotte zijn er nog versch illende m edewerkers van 
Karakter N ijm egen d ie  ik, zonder hen allemaal bij naam te noem en, w il danken voo r hun 
bege le id ing  tijdens m ijn G Z-op le id ing  en voo r de p lezierige sam enw erking als collega's!
In het kader van d it  p ro m o tie tra je c t heb ik ook veel p lezier be leefd  aan de sam enwerking 
m et diverse collega's van andere organisaties, maar m et een zelfde specifieke interesse 
in onderzoek naar autisme: C laudine, jo u w  p ro m o tie  was 'een v roege vo o rlo p e r' van de 
m ijne  en ik heb dankbaar geb ru ik  gem aakt van al jo u w  p ion ie rsw erk in het on tw ikke len
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van de ESAT. Veel dank voo r je  b ijd rage  aan hoo fds tuk  3 en w a t leuk da t je  oppos itie  
voert! Maretha, ji j  ben t betrokken gew eest bij hoo fds tuk  5 en 6. Ik vond  het gezellig 
o nder het g e n o t van een drankje  en een hapje te  b ra instorm en over de inhoud  van deze 
stukken. Annelies, e igen lijk  hebben w ij elkaar maar één keer ech t goed  o n tm o e t, maar 
het lijk t a lso f ik je  al jaaaren ken! Zeer veel dank voo r de kritische blikken op  hoo fds tuk  5 
over de gereviseerde ADOS a lgo ritm es en erg leuk dat hieraan een vervo lg  is en w o rd t 
gegeven!
Graag w il ik ook nog een aantal andere mensen bedanken d ie  m ij bij de len van d it 
p roe fsch rift hebben onders teund: Emma van Daalen en Annem ie  Cabus, veel dank 
voo r ju llie  klin ische b ijd rage  aan de dataverzam eling. Prof. dr. R. M inderaa, Mark-Peter 
Steenhuis, Cees Ketelaars en Maria Myles, veel dank voor ju llie  hu lp  bij he t to t stand 
brengen van de gecontro lee rde  s tud ie  naar het e ffe c t van het ge ïn tegreerde  vroeg- 
de tec tie  program m a. De noorde lijke  con tro le  g roep was essentieel om  het verhaal 
im p ac t te  geven. M ichel W ensing en Reinier Akkermans, ook ju llie  b ijd rage  aan hoo fdstuk 
3 hee ft m ij zeer geho lpen ! Heel veel dank daar voor. Sammy, neusje van de zalm, fijn  dat 
ik jo u w  ADOS gegevens m och t gebru iken. Op naar het vo lgende  e ten tje  m et Femke 
en onze FISherman's Friends! M artijn  Lappenschaar, zonder jo u w  M -p lus berekeningen 
was ik lang zover n ie t gekom en m et de analyses in hoo fds tuk  6, w aarvoor veel dank. 
Rogier Donders, jo u w  u itleg  in Jip & Janneke taal van voo r m ij soms lastig te begrijpen 
statistische procedures en jo u w  snelle reacties op  m ijn  vragen waren perfect! Dank je 
wel. Sanny Smeekens, bedankt voo r jo u w  hu lp  bij de spe lobservatie  analyses. Jane Sykes, 
graag w il ik jo u  bedanken voo r de kritische en nauw keurige Engelse tekstcorrecties. 
Lenie van den Engel, m et name in het eerste jaar dat w ij w erkten  m et de Focus 
o u d e rtra in ing  heb ji j ons team  veel ge leerd  in de in tervis ie  b ijeenkom sten. M isschien is 
voo r m ij de be langrijkste  tip  wel gew eest het b lijven vasthouden aan het ondersche id  
tussen doe l en m idde l. Finally, Aurio l Drew, thank you very m uch fo r you r inspiring 
w orkshops in au tum n 2003 in N ijm egen and in au tum n 2004 in O xford. These workshops 
laid the  essential founda tions fo r the  Dutch in te rven tion  pro ject.
Geachte leden van de treincom missie, lieve Marieke, Anne-Claire, Machteld, Chrisje en 
Cathelijne, w e hebben veel gedeeld, van GZ-wel en -wee, to t promotiesuccessen en 
-s trubbe lingen, en van Karakter-ins-en-outs to t huwelijken, babies en andere u itspattingen. 
Dat is m ij steeds een genoegen gew eest en ik hoop dat we onze trein-dates nog lang in ere 
zullen houden! Ik ben ben ieuw d naar de vo lgende  aflevering in de serie "De treincom missie 
prom oveert"! Taru en Sabine, ju llie  m ogen in d it verband natuurlijk  ook n iet ontbreken. 
Fijn dat ju llie  de a fgelopen tijd  de treinreis 'veraangenamiseren'! En Sabine, dank ook voor 
jo u w  hoogstaande werkzaam heden op het geb ied van data invoer!
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Ik w il ook graag m ijn  vrienden en v riend innen  bedanken voo r hun interesse in m ijn 
vo rderingen. Z ij hebben m isschien w e in ig  van doen hebben gehad m et m ijn p rom otie  
'an sich', maar maken zeker wel onderdee l u it van d ie  "spoon fu ll o f  sugar". Zonder 
anderen te ko rt te  w illen  doen, w il ik een paar van hen in het b ijzonder noem en.
Lieve Loesje, sorry da t ik je  n ie t d ie  ene d room baan heb bezorgd... Lieve Lies, w at 
leuk da t ik Sjoerd m och t gebru iken als 'm o d e l' voo r de gezonde on tw ikke ling . Het is fijn 
m et ju llie  be iden te kunnen jo in t  a tten tionen '!
Lieve Janneke en Annem iek, vo lgens m ij bestaat er een in d irec t verband tussen 
w etenschap en onze vriendschap, m et als m edië rende factor: de behang ro l... Op naar 
ons 25-jarig jub ile u m !
Lieve Van Brakels, naast onze gezam enlijke  jaren in de Van Brakel is interesse in w at 
er zich ín en tussen mensen zoal a fspee lt een g ro te  gem ene deler. Veel dank voo r ju llie  
w aardevo lle  vriendschap!
Lieve Jennifer, m ede dankzij jo u  begon ik m ij in N ijm egen zowaar een beetje  thu is te 
voelen. Dank je  wel voo r al d ie  heerlijke etentjes in jo u w  geze llige  'herberg'!
Lieve M enno en Meike, bedankt voor ju llie  vriendschap, betrokkenheid en gezelligheid!
Zuid-Afrika g roep je , lieve Annem arije  en W illeke, m èt en d o o r ju llie  is m ijn horizon 
le tte rlijk  en fig u u rlijk  verbreed, veel dank daar voor!
Lieve Sascha, het is heel fijn  om  jo u  op  het w erk steeds te v inden  (al is het 'in a huddle'), 
jo u w  interesse te  ervaren in m ijn  p rom otiew erkzaam heden, maar voora l ook de d ingen 
des levens met elkaar te kunnen uitwisselen. Die 'baan' als paranimf komt jou dan ook zeer toe! 
Veel dank voor jo u w  oprechte support en de gezellige en constructieve samenwerking (die 
onder andere heeft geleid to t hoofdstuk 6) en heel veel goeds voor jou, Frank en de kinderen.
Dear Prunella, actually  in an in d irec t way, thanks to  you I have deve loped  the  con fidence  
to  w rite  this thesis in 'a p roper la n g u a g e '.  Thank you fo r all you r hu is-tu in-en-keuken 
artike len o u t o f  British magazines regard ing autism  (sorry, I have n o t read them  a l l . ) .  
And I w ill never fo rg e t th a t "the  devil is in th e  detail". Lieve Julian, o o k  een w oo rd  van 
dank aan jou , zoals je  w e e t n ie t voo r je  interesse in m ijn  p roe fschrift, maar wel voo r jo u w  
'z ijn ' als schoonbroer. Je w o rd t vast een geestige  oom !
Lieve Steef, ik w e e t da t ik a ltijd  van jo u  op  aan kan en da t (onder andere) m aakt jou  
zo'n fijn e  broer. Ik zal me dan ook gesteund voelen m et jo u  als pa ran im f naast m ij bij 
de  verded ig ing , nog een soo rt 'h a n d te k e n in g '.  Voor jou , Fredericke, O liv ie r en diens 
kle ine b roe rtje  o f  zusje, heel veel ge luk  en gezondhe id  gew enst! Bedankt voo r ju llie  
geze llighe id  en interesse.
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Lieve pap en mam, d it  p roe fsch rift is aan ju llie  opgedragen. In w oo rden  kan ik 
n ie t u itd rukken w a t ju llie  onvoorw aarde lijke  liefde, steun en ve rtrouw en  steeds 
o p n ie u w  voor m ij betekenen. Ju llie  hebben m ij g ro o t geb rach t in een ve ilige  en 
w arm e om gev ing , waarin ik m ij ten volle  heb kunnen on tw ikke len . Ik ben tro ts  op 
ju llie  en ik hoop  dat w ij nog lang in gezondhe id  m et en van elkaar m ogen genieten!
Lieve T im m ie, m ijn  g ro te  steun en toeverlaat, dank je  wel da t je  er gew oon  a ltijd  voo r mij 
ben t en da t je  m ij zo ge lukk ig  maakt!! Fijn ook jo u w  re lativerende kijk op  m ijn eenzijd ige 
interesse (die nu e inde lijk  klaar is)! We zijn gereed voo r een n ieuw e stap - ik verheug me 
op septem ber!
236
#
#PU BLIC ATIO N S
Publications
Journal articles
O o s te r lin g , I.J., Wensing, M., Swinkels, S.H, Gaag, R.J. van der, Visser, J.C., W oudenberg, 
T., M inderaa, R., Steenhuis, M.P., & Buitelaar, J.K. (2010). A dvancing early d e tec tio n  o f 
autism  spectrum  d isorder by app ly ing  an in teg ra ted  tw o -s ta g e  screening approach. 
Journal o f Child Psychology and Psychiatry, 5/(3), 250-258.
O o s te r lin g , I.J., Swinkels, S.H., Gaag, R.J. van der, Visser, J.C., Dietz, C., & Buitelaar J.K. 
(2009). C om parative  analysis o f  th ree  screening instrum ents fo r autism  spectrum  disorder 
in todd lers  at h igh risk. Journal o f Autism and Developmental Disorders, 39(6), 897-909.
O o s te r lin g , I.J., Rommelse, N.N.J., Jonge, M. de, Gaag, van der, R.J., Swinkels, S.H., Roos, 
S., Visser, J., & Buitelaar, J.K. (in press). H ow  useful is th e  Social C om m unica tion  
Q uestionna ire  in todd lers  at risk o f Autism  S pectrum  Disorder? Journal o f Child Psychology 
and Psychiatry.
O o s te r lin g , I.J., Roos, S., Bildt, A. de, Rommelse, N.N.J., Jonge, M. de, Visser, J., 
Lappenschaar. M., Swinkels, S.H., Gaag, R.J. van der, & Buitelaar, J.K. (2010). Im proved 
D iagnostic Va lid ity  o f  th e  ADOS Revised A lgorithm s: A Replication Study in an
I ndependen t Sample. Journal o f Autism and Developmental Disorders, Epub -  ahead o f print.
O o s te r lin g , I.J., Visser, J., Swinkels, S.H., Rommelse, N.N.J., Donders, R., W oudenberg, T., 
Roos, S., Gaag, R.J. van der, & Buitelaar, J.K. (in press). Random ized con tro lled  trial o f  the 
Focus Parent Training fo r todd lers  w ith  autism : 1-year ou tcom e. Journal o f Autism and 
Developmental Disorders.
Rommelse, N.N.J., Peters, C.T.R., Visser, J.C., O o s te r lin g , I.J., Bons, D., Steijn, D.J. van, 
Draaisma, J.M.Th., Gaag, R.J. van der, & Buitelaar, J.K. (in press). A p ilo t s tudy o f  abnorm al 
g ro w th  in autism  spectrum  disorders and o th e r ch ild h o o d  psychiatric disorders. Journal 
o f Autism and Developmental Disorders.
Schrieken, M.M., Rommelse, N.N.J., O o s te r lin g , I.J., Visser, J.C., Steijn, D.J. van, Bons, D., 
Draaisma, J.M.Th., Gaag, R.J. van der, & Buitelaar, J.K. G row th  defic its  in ASD children 
revisited: The in fluence  o f  pre-, peri and postnata l risk factors. Submitted.
237
0
#P UBLICATIO NS
Bildt, A. de, O o s te r lin g , I.J., Lang, N.D.J. van, M inderaa, R.B, Engeland, H. van, Roos, S.,
Buitelaar, J.K., Gaag, R.J. van der, & Jonge, M.V. de. Standardized ADOS scores: M easuring 
severity in autism  spectrum  disorders in a Dutch popu la tion . Submitted.
Abstract and poster presentations
O o s te r lin g , I. (2007). Vroege in te rven tie : een focus op jo in t  a tte n tio n . Tijdschrift voor 
psychiatrie, Suppl. 1, S-6.
O o s te r lin g , I., Swinkels, S., Gaag, R.J. van der, Visser, J., Dietz, C., & Buitelaar, J.K. (2007).
Early detection o f autism spectrum disorder in pre-school children. Poster presented at 8th 
In ternational Congress Au tism  -  Europe: A w o rld  o f  Possibilities, Oslo, Norway.
O o s te r lin g , I., Swinkels, S., Gaag, R.J. van der, Visser, J., Dietz, C., & Buitelaar, J.K. (2008).
Comparative analysis o f three screening instruments for autism spectrum disorder in toddlers 
a t high risk. Poster presented at th e  In ternational M ee ting  For Au tism  Research, London,
0  UK. #  
O o s te r lin g , I., W ensing, M., Swinkels, S., Gaag, R.J. van der, Visser, J., W oudenberg, T.,
M inderaa, R., Steenhuis, M.P., & Buitelaar, J. (2009) Advancing early detection o f autism  
spectrum disorder by applying an integrated two-stage screening approach. Poster presented 
at th e  ESCAP In ternational Conference, Budapest, Hungary.
O o s te r lin g , I., Rommelse, N., Jonge, M. de, Gaag, van der, R.J., Swinkels, S., Roos, S., Visser,
J., & Buitelaar, J.K. (2009) How useful is the Social Communication Questionnaire in toddlers 
a t risk o f Autism Spectrum Disorder? Poster presented at the  ESCAP International 
Conference, Budapest, Hungary.
Oral presentations
Vroege interventie: een focus op jo in t attention. Najaarscongres Nederland In s titu u t voor 
Psychologen, sectie reva lidatiepsycho log ie , U trecht, N ovem ber 2006.
Vroege herkenning en diagnostiek van autisme spectrum stoornissen. Conference: Vroeg- 
d iagnostiek  in de JGZ, S tich ting  O nderw ijs  en V oorlich ting , Ede, June 2007.
238
#
#PU BLIC ATIO N S
Diane-project Nijmegen: Early detection, diagnosis and intervention o f autism. Autism us­
kongress: Eltern und Therapeuten tre ffen  Forscher, Jacobs University Bremen, Germany, 
O c to b er 2007.
Differentiaal diagnostiek: Vroege herkenning van autisme spectrum stoornissen. Conference: 
ADHD; m eer dan alleen druk, S tich ting  Education Permanente, Am sterdam , N ovem ber 
2007.
Vroege herkenning van autisme spectrum stoornissen: een implementatie project. Conference: 
Heel de mens, heel de zorg, Am sterdam , January 2008.
Vroege interventie: een focus op jo in t attention. Voorjaarscongres Nederlandse veren ig ing 
voo r Psychiatrie, Am sterdam , April 2008.
Vroege interventie: een focus op jo in t attention. Conference: O ngem erk t Autistisch, Ede, 
O c to b er 2008.
Geïntegreerd screening programma voor vroege detectie van ASS: een succesvol recept! 
Conference: A u tism e  S pec trum  Stoornissen: leer de s igna len herkennen!, A rnhem , 
May 2009.
Randomized controlled trial o f the 'Focus parent training' for toddlers with autism a t one year 
follow-up. ESCAP In ternational Conference, Budapest, Hungary, A ugust 2009.
Vroege herkenning van autisme spectrum stoornissen. Nascholing Nederlandse veren ig ing 
voo r K indergeneeskunde, sectie sociale pediatrie , U trecht, March 2010.
239
#
CURRICULUM VITAE
#
Curriculum Vitae
Iris Jeantine O oste rling  was born  on Septem ber 18th 1978 in U trecht. She g rew  up in 
Driebergen, and a ttended  high school at the  Revius Lyceum in Doorn. In 1996, she 
passed her VWO exams and started her s tudy "O rthopedagog iek" at U trech t University. 
She en joyed  s tuden t life, d id  a c lin ica l in te rnsh ip  at RIAGG U trecht, and g raduated  in May 
2001. Her g radua tion  p ro je c t was related to  the  SOSO-project (Screenings O nderzoek 
Sociale O n tw ikke ling ) at th e  d e p a rtm e n t o f  ch ild  and ado lescent psychiatry, University 
M edical Centre U trecht, w here  the  founda tions fo r her in terest in early autism  were laid. 
A fte r a b rie f period w o rk in g  as a soc io therap is t at several ch ild  and ado lescent psychiatry 
clinics, she w orked  fo r 6 m onths as a psycho log is t in the  autism  team  at the  Erasmus 
M edical Centre Rotterdam  -  Sophia Children's hospital. Since th e  end o f  2002 she has 
been em p loyed  at Karakter Child and Adolescent Psychiatry University Centre, N ijm egen 
(form erly  know n as ACKJON). She started w o rk ing  there  as a research-assistant and 
psycho logist, and in 2004 she began her PhD -pro ject. In the  m eantim e she also d id  
clin ica l w o rk  at the  o u tp a tie n t un it and received her pos t-doc to ra l degree as a healthcare 
psycho log is t (D ecem ber 2006). In O ctober 2008 she becam e an ADOS trainer, and she 
partic ipa tes as a guest teacher in courses fo r m edical s tudents and fo r health care 
psychologists. A ccord ing to  her husband, she has a s tereotyp ica l and repe titive  in terest 
in early autism , b u t apart from  th a t she enjoys cooking , pho tography, ch a tting  w ith  
friends over cups o f  tea, sports, d o in g  vo lun ta ry  w o rk  fo r SchoolC hild  Africa, and go ing  
on adventures!
240
#
